
90 THE CEREALS-INDIAN CORN. 

INDIAN CO:RN. 
Of tb.e cereal procluctions of the country Indian corn stands first in a,mount, much exceeding the sum of a 

the others, the census returns showing the crop of 1879 to have an acreage of 6~,3GS,8u0 acres, prodncin 
1,754,861,535 bushels; the acreage being 52.6 per cent. of all the land sown to grain, and the prodnction a,mountin 
to 85 bushels per head of tot.al population. According to the estimate of the AgTicultnrn,l Department, the crop c 
1879 was 11.5 per cent. greater t.han that of 1878, a.ud 15.3 per cent. greater than that of 1877. 

The amount produced and average per he~1d of total population at the several census enumerations is a 
follows: 

T .. rnur. XLVIII.-INDIAN CORN PRODUCTION PER HEAD. 

Crop yonr. 'Buahola. 
Bnehols 

per h<'n<i of 
popnhttion. 

---··--------- ------- --------
1870..... ........... 1, 71\4, 801, 635 35. 0 

18GO.... . . . • • .. • • • • . 700, 044, 540 10. 7 

181i0.... •• ....••. ••. 838, 702, 742 20. 7 

l840.......... . . . . • . 502, 071, 104 25. 5 
1830 -. • • • . . • • • • • . • .. 377, 531, 875 22. 1 

·-------...C--------------
The foilowing is the estimated acreage and prol1nctiou of corn by the United States Department of .A.griculturi 

for the respective years : 
TABLE XLIX.-ESTIMA.TED ACREAGE AND PRODUCTION OF INDIAN CORN. 

Ycitr. .A.oros. Bushols • Yon!'. .A.01•es. Bushols. 

--------- ---··--·-· --!------ ----------· ·-----·- ------ ..... .,. 
1880........... • • . 52, 005, 031 

1870.......... . • • . 53, 08j, 450 
1878..... •• • •• . . . . 51, 585, 000 

1877........... . .. 50, 3GO, 113 

1870........ . . . • . . 40, 033, 304 
1870.... .......... 4'1, 841, 371 

1, 537, 535, 000 
1, 547, 001, 700 
1, ass, 21s, 750 
1, 342, 558, 000 
1, 28:!, 827, 500 
1, 321, 000, 000 

1874.......... .• . . 41, 030, 018 

1878. .. . . . . . . . . • • . 30, 107, HS 

1R72..... . • . . • • • • • 35, 526, 830 

1$71. ... • • • . ...•.. 34, 001, 137 

1870....... • . • • • • . 38, 046, 077 

850, 14~, 500 
032, 274, 000 

1, 002, 710, 000 
001, 80H, 000 

1, 004, 2G5, 000 

·-··-·--------·--·------··-------'------'----

While this cereal is more genemlly distrilmtecl over the country than any other, tho i1h1e<' of its greatest 
i)rodnetion is on the fertile prairies and river bottoms of the West and north of the thirty-sixth parnJlel of h~titude, 
where all the conditions of its profit11ble growth exist in better combination than is found elsewhere iu the United 
Stnfos, or probably elsewhere in the world. The actual distribution of the crop cnu l>c better UlHlerstoml by au 
examination of the accompanying maps than by aujT mere verbal description. The distribution by states, iu t11e 
orller of their production, with the percentages and other clata pertaining thereto, is given in the followi11g table: 

'£ABLlll L.-INDIAN CORN CROP OF 1870 (CENSUS OP rnSO). 

Per cent. Cumuln· I Por cont. Cmntiln. · 
No. Stntoa. Acres. lluslrn!a. of tut.nl th·ti per No. 

product. cont. 
Stntos. Acres. nuahola. ut' t,otnl tJvo por 

prou 1wt. oen ~. 

--- ----·- "--------·---·---------- .. --- ~- ·--- ··-·----- ------- __ .. _ --·---------!-----!---·-------- ____ ,,_ ··--·- ·-·--·----
1 Illlnols . • . • . . . .. • • .. . . • • . . . . O, OJO, 381 

Iowa. . • • . • .. • • . . • • • • • • • • • • .. O, 010, 144 
3 Misanul'i.......... .. . . .••• .. 5, 588, 205 

4 Iudlnuit......... • . .. . • . • .. . . 8, 078, 420 

Ohio . . . • • • • . .. . • . . • • . . . . . • .. U, 281, 023 

Rm1a1l.8 ................... .. 
7 KcnLucky ................. . 
S Nobruaku. .................. . 
U Teuuossee ....................... .. 

10 Pcunaylvnnfa .............. . 

11 IV1"001rnin ................. . 
12 Mieltignn .................... .. 
13 Yfrginia ................... . 
H Texns ..................... . 
11> North Carolina ........... .. 

10 Now Yo1•k .••••.•••••..•.••• 
17 .A.labnmit .................. . 
18 Arlrnnsna ............. ' •.•• 
10 Georg-in ................... .. 
.20 Mississippi. ............... . 

21 M11rylnncl. ................ .. 
22 Minnesota. ................. . 
23 '\Y cs t Vil'giula ............. . 
24 South .Carolina : ........... . 
2(i Now Jct'sey ............... . 

3, 417, 817 
3, 021, 170 
1, 030, 000 
21 904, 873 
1, 373, 270 

1, 015, 303 

010, 702 
1, 707, 567 
2, 408, 587 
2, a_o;;, 410 

770, 272 
2, 005, !)20 

1, 208, 810 
2, 538, 733 
l, 570, 550 

064., 028 

438, 737 
565, 785 

1, 803, 404 
344, 551i 

325, 702, 481 
27li, 024, 2•17 
202, 485, 723 
115, 482, 300 
111, 877, 124 

1or11 720, 325 
72, 852, 203 

051 450, 13G 
02,7°'1-,•l'ill 
t15, 821, fi31 

M,230, mo 
U:3, ·HH, 452 
20, 100, 001 

20, 005, 1'2 

28, 010: 830 

25, 875, 480 

25, 45!' 278 

24, 150, 417 

23, 202, 018 

21, 340, 800 

15, 908, 533 

14, 831, 741 
14, 000, GOO 

11, 7G7, 000 

11, 150, 705 . 

~8. 56 
15. 07 
11.54 

G, li8 
o. as 
o. 02 

4, 15 

3. 73 
u. 58 
2. 01 

1.05 

1. 85 
1. 00 
1. 01i 
1. OJ 

1. 47 

1.45 

1. 38 

1.32 
1.22 

0. 01 

o. 85 
I\ SO 
0. G7 

e. 04 

18. 50 20 Louislnnit .................. . 
34. 23 27 Delitwnre ................. .. 
45. 77 28 Floti<lit ................... . 
52. 35 20 Vermont .................. .. 

liS. 73 30 Dakota .................... . 

O•l. 75 31 Cn!lf'oruia .................. . 
08 00 32 Connoctlcnt .•••.••.....•••• 

72. 03 33 Mnssitclrnaotta •••.••••...•.• 
70. 21. 34 Now Hum11sltiro ..••••.•••.. 
78. 82 35 }fah!ll .................... .. 

80. 77 

82. 021 
84, 28 

Sf>.M 
87.M 

30 N uw Mexico ............. .. 

37 Colorado .................. .. 

38 Rhodo Islnrnl ............... . 
no\ Utah ...................... . 
40 · Oruguu .................... . 

742, 728 

202, 120 
nao. 20·1 
(J5,2•i0 
00, 852 

71, 781 
UGI 706 
G3, 1144 
80, 012 
no, 001 

1 
41,•140 

22, 001 
11, 803 

12,007 
fi, 040 

01 0001 mo 
8, 804, 20t.l 
n, 17'1, 234 
2, 014, 271 
2, 000, 804 

1, 0031 325 
l, 880, •121 

1, 707, G03 
l, ~rio, 2·18 

000, 03:1 

03:1, ?SU 

4551 DUS 
372, 007 
16:l,IH2 

120, 802 

80. 01 •U Wushingtou . .. • • • ... •• • . . . • 2, 117 30, 1831 
90.40 

Ol. 84 

93.10 

42 Atiwuit . ... . . . • • .. . • . . • . . . 1, 818 84, 740 

43 llistrlct of Oolmu bin..... . . . 1, 032 20, 750 
44 Idnbo.............. . . . . • . . . . 000 10 408 

94. 38 45 Nt1vnd11 . .. . .. . .. ••••.•..••• 487 12', 891 

05. 20 
OU, 14 

oa. D4 
07. GI 
98, 25 

:~ ~~ot:~:~·::::::·::::::::::: ........ ~~~ ......... ~·-~~~-

0. fiO 
o, 22 

0.18 

0.11 
0.11 

o. 11 

o. 11 
0.10 

0. 08 

o. 03 

o. 04 
o. oa 
0, 02 

o. 01 

o. 01 

O.Gl 

Tata! . . . • • . . • • . .. • . • • .. 62, 368, 80911, 754, 861, uSa ! 
--~----------'-------'-----'"--------'-'--'--------- ---'----~ 

470 

08. 81 
on. oa 
OD. 21 
00. 32 
00.43 

00. 5' 
00.05 

'oo. 75 
09.83 
90. 88 

w.~z 

00. 05 
00. 01 

w.~s 

00, 09 

100. 00 
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DETAILED STATEMENT OF CEREAL PHODUCTION. 91 

It will be seen tlmt r1i com1HtratiYelJ1 few states produce the bn1k of the crop, the four states of Illinois, Iowa, 
:M:issonri, a.nd Indiana producing upwa.rcl of 52 per cent.; and a sim.ilar concentration of growth has been marked 
ut. each cemms cnumerntion, fiyc states each time producing from <18 to 58. 7 per cent., and ten states from 73 to 78 
per cent. of the total production. 'While tho ;Yield per acre, perlui.ps, does not increase in the places of greatest 
protluction, nevertheless the capacity for prodncliiou does increase by tl.te continual introduction of new htbor-saving 
met110cls of <.mlture. 'l'ltis is illustrated by the r1imonJ1ts grown in the 1:1tatcs of gren,test procluction in the Ii ve 
successive clecmles, representing a period of forty-one years. The states wl1ich stoocl first at tlle respective periocls, 
with thd1· production iu ronncl millio11s, were, respeotively: crop of 1830, Tmmessee, 45,000,000 bnsheh1; 1840, Ohio, 
tm,000,000 bushels; 1850, Illinois, 115,ooo,ooo bushels; 1800, Illinois, 130,000,000 busheh1; 187!), Illinois, :rns,000,000 
bushels. vVltilo various causes hnvo couclncecl to this inerea.sed prodnctiou in a.ny ouo state, among whfoh nr0 
increase of popnla.t.iou and better trnnsportation facilities, yet the amounts grown in these htter yenrs couhl uot 
have been proclnced and gatlwred by tho farming po1mlu.tion with the men.us and by the methods omplosed in 
growing; the crop fortJr years ago. This rolati\'O increase of production is mostly on those soils of the vVest that 
admit of the nso of tlte most im1n·ovecl implenwnb1 for tlie enltivnti011 of tile crop. The iwerage yield per acre is 
ttbont as large in sonrn of the eastern stn.tes, where the cultivation i1:1 more dinicnlt, but a given amount of human 
Tabor producing· a smaller re1:ml!;, the crop is not; grow11 to so grm1t an extent. :Ease of tilfage, capability of' planting 
and gathcriug largo crops with a minimnm of lmnd-htbor, r1long with snillcient fertility of soil to grow fair crops, 
cltnructcrize all t.he regions of specially lu.rge production. 

The following tables show tltc amonn t;s produced l.Jy tho ten Rtates lending in pl'Oclnction at each census 
enum oration: 

'l'AIJI.J<: LL-INDIAN c01m CIWP 01!' 1830 (CENSUS 0.1!' lf:MO) .. 

No. Sttite. .Amount of' 
Cl'Ol), 

l'!'l'CO!lLOt' 
tot1il 1a·o· 
llllCliun. 

Cnnmla~ 
tlv" 1><n· 

neut. 

--··-·--··-~- -· 
-·-·-----·-----'-~--

Sta to. 
.Amount of l'or oonf .. of 

lll'Op, ~llt~~~i~:;~· 
. -·----··-········-·· ___________ ., ________ -·-·---· . ---· ---

Jh~'hcls. B1rnhMls. 

Cnmnln
Uvo flUJ'.• 

OUM.tr, 

1 TcmntlSEl<l(' ................... - ...... :. ...... 1M1 08.li,188 1'.l 1'2 G No1•t.11 Cn.rolinn.. ........ .. . . . ....... .. 2~l, 803, 703 6.f 
2 / J{~ut11cky ........•....•.•............ 3D,H·l7,l~O 11 ~3 7 Illinois............................. 22,03"1,211 o 00 
3 V1l'gi111n.............................. 34,1)77,120 32 s AhihnnUL............................ 20,M7,00•t 0 06 
41 Ohio... •••••••. •• aa 008 H•l 41 o Gool'glit............................. 20,005, 122 72 

~-.:~Hlfa~1;.::=~~::::::::::::::~ .. :~i-~s~~~-~:-~_87 ··--·--··-------~-s __ 1o ___ u_1s~~~1-·i._··=-··_··_·:.~~-.. _··_ .. _·_··_··-·~----=7,aa:~~----·-~---·----7~ 
'l'Al1LJG LIL-INDIAN COR.N CIWP OF l!:H!J (CENSUS OF 18fi0), 

No. StCltO. 

Ohio ................................. . 
2 Koutuolty .......•.............•...•. 
S Illinois .............................. . 
-! Inllimm .............................. . 
5 'l\~1111esseo ................................ . 

.Amount of 
01'0[1. 

JJuslwls. 
no, 078, 005 
fi8, 072, fiOl. 
fi7' 0•10, 084 
r.2, no.1, :wa 
52, 270, 223 

Pm•Mnt.of Cumnln-
tot.ul Jll'O· tlvo \lt'1' 
lluotiun. cent. 

10 
10 
10 

0 

No. mrito. 

B1uilwls. 
Uissouri. •• , .••• .. ....... ........... 30, ~14, fi37 
Vil'gini1t ................ ~ ................. nn,2ri4,a10 
Geor~\ii ••••••••••••.•• , ••• •• •••••••. Bil, 080, ODD 
Al1tl>n111n ••.•.• ,,.. •• • ••..• .••••••. •• 28, 7M, 048 
North Cnrollun........ . . • • .••••. •• 27, Ml, 051 

0 
5 
5 

r.4 
00 
05 

70 
75 

'l'AllLrn LIII.-INDIAN COirn CROP OP lBrin (CENSUS OI!' 18li0), 

No. Stato. Amount of 
Cl'OJl. 

l'<'r e<•nt. of 
total pro-
duction. 

Cnmuln· 
tiVll JlOl' No. 

ccut. 
Stnto. 

.Amount of Pm•c1011t.of C11muln· 
Cl'Oll tot.ill pt'O· th·~ pur 
' ' dttctluu, cont. 

-· ___________ ,, _______ ---···--
•-•">· .. ~·-· ··-·-··~· 

1 Illinois .............................. . 
2 Ohio.° •••.••••••.....•.••••••••••..•••. 
3 Misaourl. •.•••••••.•..••••••••••....•. 
4 lmlinna .............................. . 
5 K<mLuol<~· ..••••••..•••.••••••.•••.•• , 

:Bushels. 
115, 17 4, 777 

73, 5·13, 100 
72, 802, 157 
71, 588, 010 
04, 043, 643 

14 14 
D :.m 
0 32 

0 41 

8 40 

0 To~ncissoo ......................... . 
7 Iow1i. •• , ....................... • • .. . 

8 Vlrgi11hi ..... , ..................... . 
Alnl>amn .......................... .. 

10 Georgln •••.•••.......••••••.•••••.•• 

Bushels, 
52, 089, 020 
42, 410, 080 
88, 310, 000 

33, 2.20, 2M2 
no, no, 2113 

5 

5 

4 
4 

fi5 

00 

05 
00 
711 

· 'l'AnLJG LIY.-INDIAN CORN CROP OJ!' 18GO (CENSUS 0.1!' 1870). 

No. State, 

1 Illinois .............................. . 
2 Iowa ..................... : ..•..•...... 
8 Ohio ................................. . 
4 }.flssoul'i ......... , ................... . 

5 I In<littn1t ............................... 1 

------ _I 

.A.mount of 
Cl'Op, 

Bushels. 

J>c.n· onl11i. of 
tntnl j)l'O· 
lluctlo11. 

i 
C1unul11- I 
th'G pu1· 1No. 

Oont. 
Stnto. 

120,021,:105 17 17 II lCuutuclty ......................... .. 

Amount of Pm·c~nt .. of Cnnrnla· 
totiil J'l'O• tl l'O ]IOI: 

Ol'Ul1• duotiou, ccmt. 

B1islwls. 
liO, 001, 000 

OS,035,ll05 ll 2G 7 Tun11ess\•o .••••.. ....•. ••.•.••..•.. 41,U·lo,llH r, 03 
G7,50l,1.J4 o au s Pmmsyh·cmi11 ....................... 34,70~,ooo 5 68 

00,03•1.~175 0 44 O 'l'mrns .................. ........... 20,f>5.J,f>38 3 71 

51,0o.1,838 51 HI North Carolin.-..................... 18,41H,2!U 2 71 

---~-----·-·--·--·----·-------------'-----..l.'--.. ------
471 

• 



92 THE CEREALS-INDIAN CORN. 

The ta.liles of distribution according to square degrees of latitude nud 1011gitrn1e Hhow that the gTMltest 
production is between the fortieth and forty-:flrst parallels, amounting to 354,000,335 bushels, or 20.2 per cent. of 
the totaJ crop, arnl !)61,63!i,3~~5 bushels, or 54.8 per cent., between the thirty-ninth and forty-second para.Uels. The 
remaining 45.2 per ccmt. falls off:' on either side of this belt, for obvious reasons more gradually on the southern 
side. 

'rhe ta,ble (Table XVI, p. 11) of distribution by topographical divisions shows that the greatest proclnction is 
in the "prairie region", whicll prodnceR 726,635,825 bushels, or upward of 41 per cent.; and this, with the four 
divisions marked as tho "Mississippi riYer belt., north", the "southwest central", the "central and the Missouri 
river belt", prodnee together nm1rly 1,300,000,000, or upward of 73j! per cent. 

Considered liy drahrnge basins (Table XVII, p. 12), the Mississippi basin produces 83..1: per cent. of the crop, 
~trnl the Oh.in ~'..!.5 per eent. · 

The table of the distrihut;ion of' the crop 11ccordiug to elevation (Table XVIII, p. li3) shows tlutt over 54 per 
cent. i::; gTown at an elevation of between 500 aud 1,000 feet above the level of the se11, and 82 per eeut. between 
500 and 1,f.iOO feet, only 4.4 per cent. above that, and only about an eighth of the crop is grown nearer the sea-level 
than f.iOO feet. 

DISTRIBUTION ACOOHDING TO OLIMA'l'E. 

1rl10 ideal climate for corn is one with a summer four and a half to seven months long, without frost, the middle 
portion hot both <fay and night, snnn;y !!\Ides, sufficient rains to supply the demands of a rapidly g-rowing al\(l 
lux.nriaut urop, falling at such intervals as to .best provide sufficient moisture without cw·r making tho soil actually 
wet. It is popnhtrly helieve,cl that corn gro,vs faster when the niglits as well as the <fays are hot, a11<l when the 
ground is as dry as it is possible to be without tho lmwes curling in the heat of the dity. 

The tables of distribution by temperature (Tllbles xrx, xx, and XXI, pp. 1,1, 15) show tlrnt but little COl'll 

grows in the warmer imrts of tho Unitecl States, considered as to mean anmml ·temperature or as to smnmm· 
tempomture. Less grows where the anntuil average i:,; above 750 thm1 where it is below 40°, '10.8 per cent. of 
the entire crop grows where the mean annual temperature is between 4GO arnl 1rno, 75.9 r)er ceut. where it hi 
bHtween 450 ancl 550, and 87.3 per cent. where it is between 450 and Goo. As with most crops, tht' eurve of 
inci'eass alHl decrease is not alike on both sides of tile temperature of greatest prodnetion. Below 1111 annual 
temperature of 45° the production falls off very rapidl;y, while above 500 it falls off slowly. 

The tlistril.mtion of the crop according to climatic conditions depends upon cc>.rtaiu peculiarities of climate 
rather than 011 nvera.ges of' either tempeml;nre or rainfall. 'l'lte mean .ammnJ ternveratnre is of mneh less. importance 
than ii,; the snmnrnr temperature, aucl this, in turn, is less important even than tho uuwrn~r in whieh this s1m1mm· 
temrierature is distributed. The fable of distribution according to the Julr temperature (Tallll1 XX, p. H) shows 
thn.t more tlrnu lrnlf of the crop, or 5t!.8 per cent., grows where the mean tempemturc of thi1:1 month is bBt,ween 750 . 
aucl soo, ancl 87.7 per cent .. , or a little more tlrnn seven-eighths of the whole crov, where it. i1:1 between 700 and soo, 
The regions where these July temperatures prevail, and where the proper distribution of min comes, lie almost 
entirely on the Atlantic slope, while corn :flourishes under a great range of elinrnte, a.11d, alt.houg·lt very sonf1itfre to 
frosts, a tropicnJ or subtropical elinmte is not very well suited to its growth. '.l'here i1:1; however, a region in 
southem Oahf'ornia, notably in Los Angeles county, where, wi.th irrigation, large crops of' corn are in·oclueed, and 
in some places even two crops per year, the mean temperature representing a mnch more nearly tropical climnte 
than exists in the Gulf st.ates, where the crop does not :flourish well. 

The plant is peculiarly sensitive to frost during the whole period of its growth, htto frosts in spring cutting off the 
young plants and early ones in the fall retarding the ripening or injuring the quality of the grain; so that exemr)tion 
from frost is ttbsolutely essential. This condition prevents the cultivation of the crop to any very great exteu~ in 
regions that would he suited to it were it not for lia.bility to frosts during its period of growth; if not every year, at 

•least often enough to render its cultivation precarious. Hence it is the first of our cereals to disappear ns an 
important crop as we ascend into the mountain regions. 

That corn needs abundant moisture is shown by its distribution in respect to rainfall (Table XXII, p. 16). Sixty· 
three ancl four-tenths per cent. of the entire crop is grown where the annual minfall is between 35 aud 45 inches, and 
SG.8 per cent. where it is between 30 and 50 inches. But one-half per ceut. is produced whel'e the rainfall is Jess 
than 25 inches, and only two-tenths per cent. where it is less than 20 inches. This, in part, may be due to other 
ren.sons than the mere absence of moisture in the soil. In regions where the rainfall is slight the air i1:.1 usually very 
dry during the growing period, ancl in a dry atmosphere radiation is greater, and, conseqnently, the days are hotter 
and t.lte nights cooler than in a moist climate. Such a condition exists over most of the drier portions of the United 
States, and notably oYer all those portions where the dryness 11,nd eleviition go together; and this is probabl.v one 
reason wh,Y so small a proportion of the crop is prollncod at elevations above 2,000 feet. The cool nights of such 
regions are not favorable to 11 luxuriant g1;owth of corn, no matter how hot a.nd how siumy the days may be. We 
mi1y have a proper meitn temperature and still the crop not :flourish. 

The distribntiqn of the cropaceordingto mean aumml rainfall is, however, of much less interest thm1 distribution 
according to the miufaU of t.he growing season who11 an abundant supply is needed. More than 65 per cent. is 

1172 
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DETAILED S'I1ATEMENT OF CEREAL PRODUCTION. 93 

~n·otlnced where the rttinfall of' spring and summer, the growing season, is between 20 and 25 inches, and 08.7 per 
•cent. where it is between 15 and 30 inche~ (Tal>le XXIII, p. HJ). Oorn necdR the peculiarity of rain tmd sunny 
wea.tlier coming together. The cooler summers, less sunshine, and more wet weather (not more rainfall, however) 

·Of' northern Europe furnish the reason why corn does not flourish so well in clim11tcs there with a mean iummtl 
·temperature like ours, antl with an amount of annual rainfall wllich seems ttt first favorable to the crop. 

HISTORY OF INDIAN 00RN. 

Tlrnt Indiau corn is of .A.meric(tn origin is now universiilly conceclecl. A. few early writers have, indeecl, 
mninta.iued that, it originated in t.be East, and various authorities think they have found evillence that snch wns 
tho case,· lmt modern investigations luwe entirely failed to confmn this in any ,fay. On tlu~ other haull, every uew 
·discovery bearing 011 the question only points morestrongly to t,lie conchrnion tluit maize was mit.irel~r unknown in 
the Ohl Workl before the voyage of Oolnmlms. Dr. B. L. Stnrtevant, the n.grienltnml writer, aml l\1r. Pickering, tlrn 
·eminent botanist iind nutiqrntriau, think there m'e e11rlier a.llnsious to its American origin than the date of 
•Colnmlms. It is believed by these ~mcl otlter8 that miiizc is mentioned by the olcl Icelandic writers, who are thought 
to lmve visite<l the coast ot' eastern North America as ettrly as 1006. 

But., passing by all sueh co1\joctnrnl accounts, almost immedhitely after the discover~' of .A.mericn by Oolnmbns 
.tho history of rmtize begins with a certainty. Oolnmlms foun(l the natives nsing bread of maize (mahiz) in the 
\Vest Indies (Ferdinand Ool1tinbu8, p. 28, as citNl hy Pickering), and it is statecl tlu1t, it was among the giftH he 
~lmmght bnck from the New Worl<l and presented to (~neen Isabella. 

Pickering siiys ( Olwonologicctl History of .Plmit8, page 010), on tile authorit.r of IImnboltlt, that the cultivation 
·Of maizt1 was i utroducml into Mexico by the 'l'oltees in 6()(); that tho gmin wiui nse(l in the religioni:; rites of 1.Joth tlrn 
Moxicaus arnl the Pernvians; Umt sngar was procmred by them from it, as nfao i111 intoxicating drink cullecl cllidta, 
nud quotes Oviedo and IIumbolclt as 11nthorit.y that drnukenness Imel ulrcmcly become :ti:eqnent nm1er tho Aztec 

.clynas ty. 
Numerons explorers have found mafae ettrs in 1111eient Pemvinn tombs, aml it is unqnostio11able that tho em·ly 

Enropen,n explorers found it in cnltivtitiou in all phtces suitable to its growth, from Chili, on the sonth, to U1111ucln, 
·on the uorth. A few of:' the many early notices may be cited. In The .True History of the Oo1u1~w.~t of Jllewico, by 
Oapttdn Bcnwl Di'.ctz- dcl Castilo, one q/' tho Oonqzteron, written in the ;year 1568, trm1sbted from the original 

.Spanish by l\L Keatinge and imbli8hed in London in moo, there are frequent mentforn:l of it. The author was Oll 

·tl10 earliest explorations into Mexico, the 1irst of' which was the "Expedition of' Bornn,ndcz t1e Oordoya.", which 
:fonded oh the Meximm coast early iu llH 7, was driven out, and, returning to Cuba, reported (page 10) tile cli1-:1covery 
·of "lt conn try where the houses were built of lim~ and stone, tltc inhabitants decently elad; tlmt; tho:y 1-:1owecl 
maize mid possesse<l gold". In the ym1r 1518 he wont on "Tho !Uxpeclitiou of .Tuan do Grijalva.", where he spe11ks 
•(1mgo 17) of being presented by the uatives with "broad of' maize". They tmvclecl inlrLrnl, nncl fonucl maizo 
·everywhere abundant. The famous "Expedition of·H. Oortc's" started tho same ~·onr, an cl wo are told tlrnt he took 
from Cuba "Rtores of rnnize and hay" for the horses of his cavalry. The expedition Teaehrnl Mexico in February of 
tlm next yc:w (1519) and fonnd two Spaniards there, one of them already m:1rriecl tmd with tln•e(~ ehihhen. T'lwy 
were the last of a crew wrecked on tho coast eight ;years before. This nmrriccl ,Jeronimo cle .Ag·nilar was doubtless 
the first Enrovenn settler on the eontinout of North America. We nrc told (pnge 30) that he lived about four 
miles from tlle coast, mid had been employed in "digging in the rna.ize.:fielcls". From tbttt time down to this the 
,history of the cultivation of Indian corn in Mexico is reasonably complete. 

King· Philip sent Hernandez, tho noted imtumlist, to Mexico to investig11te the natuml resonrccs of the couutr;y, 
where he rern11ined from 1591 to 1000, and an edition of' the natuml histor~r of' the country was imblished iu Spanish 
in the city of Mexico in 16113. This is now one of tlte rarest of books, but Hernandez carried back with him 
.seventeen volumes of drawings and manuscripts, twelve of which were burnecl in Spain. A Latin edition of what; 
was left was broug·ht out in Rome, first in folio, in 1028, ~tml then in quarto, in 1651. The quarto edition (Nova 
Plantarmn, Animalivni et JJ1ineral-iv11i Mcmiea.norvm Ilistorfo, ci Fra,ncesco Hernandez, * * * * Rome, 1651) 
-contains pictures of Indiau corn on page 242, and a long chapter "concerning tlaolli, or maize, and concemiug liho 
drinks aud vl1riety of cakes that are eommouly preparecl from it". This probably represents its cultivation tuid 
mm as Hernandez found d.t in Mexico previous to 1000. He st.ates tlrnt; the plant is American; says that even the 
barlunons tribes knew it, aucl wonders that it has not been more largely nsecl in southern Europe. Ile describes 
hi detail many kinds of cakes tlrnt wore made from it, and also drinks, both nnfermented and fermented. 'l'he 
figures given of the pl_ant nre of em~s of about ten-rowecl clorn, and look as if of goo(l vitrietics and quality. 

Mnfae has been found inttncient Peruvian tombs, aml also under 8imilar circnm8tauces in Mexico, New Mexico, and 
Arizom1. Acosta was in the New World about the midclic of the sixteenth century, and wrote much regarding this 
native cereaI. A long account from him is transferred to,Pnrchas, his Pilgrim.c.~, London, lu25, vol. III, page 953, 
954, etc. In that account he says it is the great breacl-phtnt in eommon use in Ohili, Peru, Guatemala, New Spttin, 
etc., and thinks it as good as wheat in strength, but that it is more hei•tmg and co11rse, making more blood if eaten 
too freely, and causing eruptions. Ho says there are many vtnieties, some small itrHl ot,hers largo; that there are 
big ears of 700 grains;, that they plant it by band and do not sow it brm•cleast; tlrnt it requires a rich soil; yields 
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three hundred mea,sures for one sown; tlrnt the stalks and leaves are nsecl as fodder; that the grain is better for
horses than barley; that the Indians boil tlle grafa aml e~tt it hot; that :they ~tlso eat it roasted, anll he speaks of 
how delicious this roasted corn is; that they grind the grain and rn~tke cakes; that they make it into a, vuriety 
of intoximiting drinks, a:nd so on . 

. l't~tmnsio, who publishecl a collection of voyages in 1650, 1656, and 1G59, also mentions this cereal. llnmbohlt, 
who investigatetl the matter, tells us that among the Aztees the goclclcss of agriculture bore tbe same rehttion to 
maize in their mythology that Ceres did to whettt in the mythology of the ancient Greeks. 

· Gonzal13s Fernandez de Oviedo, who became inspector of mines in the American colonies in 1513, pnblh~hell in 
Madrhl, in 1535, his Siiimnctrio, aucl. began about the same time his greaL work, IIistoria Generctl e Natm;al cle los· 
In(lias Oauidentales, in which he gives a,n accotmt of Indian corn, and sa.ys that he had seon it cultivated in Spain 
as early as 1525. 

It is trne that in Peru ono other grain-plant was sometimes cultivated, quinoa ( Ohenopoclium q_itinoa), and it was 
possiOly cultivated in Mexico, but not farther north, but all of the early chronielers of this country speak of maize· 

• as the one great bread.plant of the ~ew World. The name maize was the Haytian name, aud was early at1optetl by 
Europeans. It was known as tlaom l1y the Mexicans, aml under nnmerous names by the other Indians of America. 

'l'ho earliest figure of maize w,ith which I am acqnaintetl is found in the old German botany (De Stir}.Jivm 
maxiine earvm qvm in German-ia nostra nascvntvr, etc.), written by Hieronymus Bock (or, as he.wrote it, Trugns, 
translating it into G1·eek, according to the custom of the time). He was the first to carefully describo Gernutn lllants,. 
and published in 1530 a folio in Germttn at Strasburg. Thls edition I have never seen, but I infor that Iucliu.n corn 
was not described in it. In 1551 he published a new edition in German, with copious illustrations, the IJatin 
transla.tion of which (cited 11bove), by D1wid Kyber, appctiretl ncxt year \lfi52) illustrated with the same cuts. 'rhe· 
drawings for these cuts, designetl for the edition of 1551, were by David Kandel, a young artist of Strasburg. and 
were matlc under Bock's supervision. This German etlition appettred only thirty-nine~ years after the first voyage 
of Do1nm1ms, aml wlllle the events of those days were fresh in the public mind. Maize is describetl (pt1ge G50 of this. 
Latin edition) with a well-executed cut of the plant at full length, the stalk betuing four ears. It is describell 
under the uame of 11ii1·7cisah-Kor1i (Turkish corn), which. h.e says was "no doubt first introducell by rnerc1mnts into 
our lantl from some rich soil". He describes the phmt in detail, the manner of its growth t1111l the size of the gmins; 
says that" when the stalks of this grain are yet green and jnics they even surpass sugar itself in swcet;uess"; 
tha,t the grains are ai•rangecl in eight or ten rows on the cob; tlrn.t they are of various colors, sometimes yellow, 
sometimes purple, sometimes variegatml, ancl sometimes white; so n.11 of these varieties must have been then 
known iu Italy. He speaks of the method of using the grain. "This grtiin, wllich the Germans call Welsohkom, 
thttt is7 Italian (for so they n.ro accustomed to call all things which are foreign and hitherto unknown to our 1mrt of 
tl1e world), may, of course, be rightly c11lled Tipha Magna; bnt because we hiwe no authority for this rntme from: 
the writings of the ancients we will C!tll it in the meat1 time Asiatic corn, since, indeed, in Asi:i they say tllc com 
grows as forge as to be equal in size to the stones of the olive," and so 011. On this inference he thinks it came from 
Asia. This was take11 by 'later writers aR history, and the belief of the oriental origin of maize probltbl;y orig;inn,tecl' 
with this assumption lly the author of this book. t:Ie probably mistook tho allusions of 'rheo11lmtstus to di1rm for· 
this gra.in, and in the popular mind much confosion then existed as to the difference between tho East and the vVest 
Indies. The nun;e Turkish corn is still used in Germany, but is of no significance, because the name '' Tnrkish"' 
was given to anything a.ml evcr;ything that was foreign or onthrndisll; the Amerit:an fowl was called the turkey. 
In va.rions imrts of Bm'ope maize was early known, anll is still known, uucler a variety of names <lerfred feom 
localities. De Cm1dolle ( G6og1Ytphie Botanique Raisonnee, page 044) gives a. curion1::1 list of the names under which 
maize is known in Vl~rious parts of Europe, as BIB cle Rome (Roman wheat) in Lomiue n,nd· Vosges, Bl6 de Siailrs 

· (Sicili!iu wheat) iu Tuscany, while in Sicily itself it is called Indian wbeat, in the Pyrenees Spanish wheat., all!l in 
Pr0\7ence Barbary wheal; and Guinea wheat. The Turks call it Egypth1ll whmtt, aml the Egyptians tlle dutrlrn of· 
Syria; and therefore he places no more importance to the name Turkish wheat., as i11tlim1ting origin, than he does to 
Carolina. rice or Irish potittoes. Another writer, Heynius ( Opuso. Aead., I, page 344, Gi.lttingen, 1785), and some 
later antllorities, think the no.me TurkiRll, as applied to this grain, was t1erivecl from the tassel, which resembled the 
p1urne worn by the Tnrks on their bttts, and that the silk resembled their beard, all(l so on. Those curious 011 thfa. 
part of the 1:mbject nrn.y consult De Oanclolle, as cited before; and there is a considerable fit.emture further uoticerl 
by Dr. E. Louis Sturtevant in a paper on corn, published in the thirty-eighth annual report of the New York 
State Agricultural Society. In Gerardo's Herbal (The Hcrball; 01·, Genera.le Histol'ie of Plantcs), imhlished in 
London, eclition of 1507, vage 74, tllere is a long description of coru, also under the name of" Ttll'kie-corne", with 
.numerous illustrations, Some copies of the work hall the figures colored by hand, and th<'Y repreiaent the corn of 
various color·s-rec1, yellow, white, and spottetl purple and white, as now, Re speaks of this corn as bl'ing· first 
brongllt into. Spain from Asia, in the Tmkish dominions, and also from .America. He has a poor opiniou, hoWl'Yer, 
of tlw vn.lno of the gTain, and closes his clescription, "and it is of hard and euil tligestion, a more connenient foode· 
for swine ihan for men." 

All of the mwly Enropean colonists to eastern North America fonntl it in cultivntion in nearly all places: 
adapted to it. In Young's Chronicles of tlw Pilvrini Fathers (Boston, 18il4), which is a publication 0f tho Chron.iclei>· 
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of tlie Plymouth Colony, written at the time, there are frequent allusions to it and to its cultivation by the Incfoms 
along the coast of Massachusetts. Before the Pilgrims hwtleu for settlement, in exploring the coast they· came upon 
cornfields and a, magazine of corn stored, ''which we digged up, * * * and found a grm1t ilne ne\\' haslmt full 
of ver.r fair corn of this year, some six and thirty goodly ears of corn, some yellow and some red, and others 
mixed with hllll'.'i which was a very goodly sight" (page 133). Indeed, all of' the records of tbe early colonists speak 
of it, and often, too, as their main dependence, altllough they preferred English corn (wben.t), nn<l gave their chief 
efforts tow::ml cultivating it. 

Governor Bradford's History of the Plirnoitth Plantation (Ooll. l\1ass. Hist. Soc.,, 4th ser., III, 100), in an account 
of tho a.gricnltural work of tbe Plymouth colonists, says that on the first spring, in April, Htn, a.\! nu1ny as were 
able "began to plant ther corne, in which servise Sqrn1nto (an Indil111) stoo(l them in grent stead, showing them 
both ;re manner how to set it ancl after how to dress and tend it". This Indian told them llow to mumn'e the crop 
with fish, without which it wonlll come to nothing. Other, accounts show simila,r facts in other settlements. 
Indian corn was the reliance of the early settlers, the European grains often failing them from their lack of· 
experience with the soils aud clima,te of the conn try. 

In nll, or nearly all of tho colonies, from Massachusetts to the Oarolinas, there were frequent lu,ws pasRed 
regarding traffic with the Indians in corn. Embargoes were sometimes laid on its being· cari·ied out of the conn try, 
all(l in some of the colonies taxes might be imitl in corn. In Oonnecticut there were several enactments fixing 
the lwice per bushel of this cereal in paying taxes. 

I lmve spoken of the nssurnetl oriental origin of Inclin11 corn, particularly the sto1·y origirn1ting with Boele It 
bas also uemi frequently stated tlmt oorn was mentione<l in certt1in Chinese works before the discovery of America, 
by Oolnmlms. Dr. E. Bretsclmeidcr, physician of the Rnssiau legn.tion u.t Pekiu, pnblislled at Foochow, in 1870, l'li 
pamplllet on the Study and Yaliw of Oh-inesd Bota.nical Works, with Notes on the Ilistory of Plants and Geo,qraphicctl 
Botany from Chinese Source,9. Ho ha(l made an especial study of this subject., and sa~'S tlli1t ·"the Chinese 
Imowledgc of pla.uts is as old as their modiciue and their agt'icnlture, aucl chttes from remote (Lutiquity. '.l'he lLrt 
of' healing in Ohimt is in nearly the same Btate in whiob it was forl~y-six centuries ago"· Beginning with tlwir 
earliest literature relating to plants, iwd particuhLrly to those used in metliciuc or cnltiv!ttcd for use, he has 
mnde an interesting investigation. H.e sayH that the Phiueso ant110rs agree in stating that cotton was intro<lueod 
into Cltinu, al>ont the uiuth or tenth century from the south, n.nd "in the same manner it cu.u be nrovctl from 
Ohinose som;ces tlrnt maize itml tobacco are not indigenous in China", aud ho bring·s to bear much lemning to 
illnstrate this, with the names under which maize iH uow known in that conutry. It is widely cultivated, nrnl 
hears in each province u, different namo. ''The names trnecl seem to pro Ye tlrnt 'maize, nftt\r having been bmught 
into Eurove, spread over Ash1 from the west to the east." I infer from his investiglttion that it wns exten::lively 
grown tl1ere before it was cultivated much in Europe. 

lt is a curious fact that this grn.iu, after extencliug to the Old World, immediately after the discovery of America., 
appears to haw' been disseminated throughout Europe as a cnriosity, an<l 11ot (excepting in Portugal mid Spn.iu) 
to have become ttu imrioi'tant l>ln.ut for cultivation before the i1resent century, whereas it spread riqJitlJy throughout 
.Africa and eutiroly across Asia to Ohiua. It is found at the pre1:1ent time in the Bast Indios· fLmtmg savage pcorile, 
who hM·o no history or tradition of how or when it was brought; there. It i1ppears to luwo been adopted lly the 
barbarous m1tions of the Okl \7\Torlcl more rapidly than by tho more enlightened countries of Europe. Probably 
this is due to the fact that it was pt~cnlin.rly well adapted to the agrieulturo of a semi-lmrllarous people. Snsceptible 
of lmrnl cnltivtttion, it may Ile planted singly and in hills, rather than in fiel(ls. Th() large size of its curs make 
its m111rngement by hand ea1:>y, and it is susceptible of eitrlie.r a.n<l more Ylir.ied mm for hmnan food tlmn any of the 
other cereals. BoilL'd and roasted in ils green state it constituted au importrrnt imrt of tlrn food of the Americmu 
India1rn, and we foul that the savn,g·es of Africit 111Hl of the I!'last Inuian iirchipelngo use it in precisely tho snirno 
way to.day. Sown, the stalks are sweet enough to lle used for snga.r. Bock mentions that in tho botanical work 
already cited. Pickering cites Oviedo, and also Hmulloldt (IV, p. fl), as sa;yiug· that the Aztec::; prepu.retl sugnr 
from corn; and in A Voyage to California, by M:. (Jbappe cl' Auteroehe, in 1708, published in London in 1770, he 
speaks of the same thing. Ile visited the western coast of America to obsorve tho tr11nsit, of Venus, and, 0Cl'Ossing 
the continent in that ;year, he speaks frequently of the growth of Indhtn corn. Pago 81 ho st1;ys: 

'l'b(1 plitnts of maizo that boar no soo!l, aml 1;lieso iwo nnmorous hero, nro alwa.ys oxt,romoly awoot. '!'hoy aro lirought Lo mnrkot n.t 
Moxico, and tho children ar<i as foncl of thom as they uro of sugar-cm1cs, antl, indoocl, 1;lrny call thotn canes. I lmv1i prnl:lHCd sorno of tbeim 
pla.nts and boiled up tho jnico, anu it actually yiel<iocl real sugar. In Mexico, when t.hcy luwo sowod t,}10 mnize, they lot; it g1·ow without 
any culture, and thou it turns ·~o canes and bcius no fl'nit at all. 

The sweetness of the stalks of sowe<l corn has been noticed by frequent early writers, and it was· sown for fodder 
by the colonists quite earlJ in our history. 

Tho Oolonfa.l Records of Connecticut (vol. VI, 1717 to 1725, p. 25) make mention of a petition of one Edw1trcl 
Hinman, made in October,, 1717, ''praying liberty and commission to mitke molasses of Indian corn-stalks iu the 
county of li'airfi.eld,'' and the assembly granted him th~ monopoly for ten ~·ea.rs, "always provided that the said 
Hinman make as good molasses and as cheap as comes from tho Wcflt Indies." 
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Simp, or "molasses'·', seems to have been made at numerous times ttncl places from the stalks, but never to 
htwe amounted to much. The present mannfacture of "corn sngar", or "glucose", from the grain is a modern 
chemical process. 

A1:1 before stated, the Indians taught the white settlers to grow this crop, nncl from the :first it became the most 
importnnt ceren.I evet',ywhere along the coast, and, all in all, it has probably remained so. Nnm(lrous tmvelers, even 
after the Re,Tolntionary War, speak of .it as an ttbsolnte necessity in the growing of live-stock in this couutrJ', and 
to the present day it has continued to be our most important cereal. It is especially suited to our climate and 
soil, allll produces a larg·er vroLlnet of grain or of forage, if that be the object, tlrnn an;y other cerenl. It also 
})rodnces a larger amonnt of fattening material for either swine or cat,tle, and is the clleapest source of sb1rch, 
glucose, and simibr 1)roduets. It exists in a yast number of varieties, and the certainty of the crop is rernal'kablo, 
as it !ms fewl'l' diseases, fmYer insect enemies, and is lialJlo to fewer mishaps tllan any other grain crop. Its parts 
lieiug largo, its enemies itre also large, and Urns tllqy are the more easily seen. These, with other eo1rnidomtfons, 
tencl to rnitke the erop tile most pro1liinent one in onr American agriculture, taking the place of SlWGL'ltl coarse erops 
of the Old World. ·vvo do not cultivate to any great extent turnips, nor saiufoin, nor spul'l'_r, nor rape, uor kohl, 
110r numgolds, nor swedes, nor seveml otller crops very common in Europe, simply because Indian corn fa so 
mnch better in our climate fur forage and feecliug. 

NATURAL HISTOHY OF INDIAN COH.N. 

Indian com is the Zea j]fays of botanists, and, unlike all our other cereals, has the stamens anll pistils borno in 
separate flowen1. The stamens (or nrnle flowers) m'e very numerous, borno in a terminal paniclo (called, in popular 
laugnage, tlie "tassel"), each spikelet bearing two flowers. Tile .pistils (or female flowers) are home 011 au axillary 
spike, which d~velops into the ear, iuclosed in a leafy sheath (the husks), from which the long, slemlcr pistils (the 
"silk") protrude. Sometimes u, few pistillate flowers appear with the staminate iu the tnssel, which develol) into nuked 
grains, or more often tlie;y form a. sort of terminal ear, partfoularly on the suckers. More ra.rely lL few starninatc 
flowers occur on or near tile upper end of tile pistillate spikes. 

'l'lrn disposition of the flowers affords peculiar facilities for varieties to mix in tho ear. 
The normal ears are produced at the uodes, or Joints, growing from the fifth to the twelfth node from the gronml. 

On the young stalk there are usually five or more rndirnenta,ry ears, the upper one being tho one t.luLt devolopR if 
the stalk produces but one ear. The 11ext lower develops if two ears are produced, the uext lower if tht'eo e11rs, an<l 
so on. Some varieties bear habitually but a sing·le ear, others two or more, thi::l difference in proliJlcaey lieiug- a 
hereditary character that may be increased or diminished b;y proper selection. 'l'he Dent vnrieties usually bear 
their ears higher, and "the stalks are less liable to branch below. Tho Flint varieties prodtwe their ears nearer the 
ground, usually have fewer per stalk, and the plants are more liable to branch at the very base, throwing out 
snekers, which often proclnce terminal ears of abnormal development, which sometimes are naked, th11t is, without 
husk, sometimes only four-rowed, sometimes branched, and sometimes imperfect in some other way. Tlrny nro 
usnally not well-formed ears. 

Like most of the cultivated cereals, there is no wild progenitor known. All our knowledge of tho io:pecfos is 
derived from cultivated varieties, all of which doubtless constitute but a single species, although a few botanists 
have been inclined to divide the varieties fato two-all of the ordinary varieties of corn belouging to one specieA, 
the other being tlmt known as Rocky Mountain corn, each grain of which is enveloped in a separate husk. It is 
now known, howeYer, that by onltivation this cbaracter is soon lost, a11d it seems most probable that all of the 
va,rieties of Indian corn have been deriYecl through cultivation from some one m1cestral species. 

The species had already been so long in cultivation by the aborigines of this country when it first came to bo 
lmown to Europeims that all of the principal varieties which we now know were already in existence, unless it be 
sweet corn, which Dr. Sturtevant thinks has originatecl at a comparatively late period; at least he finds no eftrly 
references to it. Mexico seems to me to be more probably the original home of the species, hut as yet no plant has 
been fou.nd growing wild there from which we may believe that corn has been derived, unless, iudeed, it be the 
following: A German botanist, Herr Roezl, who spent some sixteen years in Mexico and botanizecl there somewhat 
extensively, informs me that he found in the state of Guerrero a Zea which he thinks specifically distinct from 
Indian corn and undescribed. The ears were very small, tho grains were in two rows ("truly rlistichons"), the whole 
ear (bnt not each separate grain) was covered with a husk, and the grains were precisely like some of tl10 varieties 
of maize, only smaller and harclflr. If this statement be true, and it was very positively made, it is the only wilcl 
Zea I know of, and the only wild plant known that we may consider as a possible progenitor of cultivated maize. 

Of all our grains maize is the most vnri11ble in character; is cultivated under the most different conditions; is 
applied to the most varied uses; is cultivateµ over the widest geographfoal range (unless 11ossib]y barley), and is 
applicable to the most dissimilar conditions of agriculture. Although attaining its greatest production iu a 
"temperate climate and in a region of cold winters, it is nevertheless essentially a tropical plant, in that it requires 
a hot summer to mature it; yet it will grow far north and in a cold climate, so far as annual temperature is concerned, 
provided we have tile one condition of a hot summer, including hot uights, with sufficient moisture and bright 
sunshine. 

476 



DETAILED S11NI1EMENrr OF CEREAL PRODUCTION. 97 

VARIETIES OF INDIAN OORN. 
The varieties are practically numberless, even more numerons than those of' wheat. Various collections 

number a hundred or more; tlutt 01' Dr. Sturtev.ant more than three hundred. The vmietiei,; differ from each other 
vai,;tly more than do those of any other one species of' ceren,J, and this va,riation is greator in every direction. 
There are no winter varieties of corn, as there are of wheat, barlPy, oats, and rye, aud none of them can b\iar 
frost; but in other respects it is the most variable of cereals. In time required for maturity some varieties require 
i:;ix or seven months, others only as many weeks. lu height, the ordinary field vurieties rauge from G to 12 feet·; 
but there are.several garden varieties of less tlrnn :3 feet. There is one that, is ordinarily but 20 to 20 inches hig·h, 
amt I lutvc seen perfect specimens, of normal growth, maturing and producing perfect a.ml well-formed ears, tlmt 
were but 18 inches high. On the other hand, eom was shown at the Uontennial exhibition reputed to be .17 feet 
high. In Ca.lifomht Onzco corn is cited in the local agricn1tnral preRs at over l!l feet high. Mr. 0. Ii. mint speaks 
of 11 sH1lk of corn in eastern 'l'eimessee 22 feet high; tmvelers tell still Jn,rger stories. lHorelet tell8 of com in 
Oentml America from 21 to 24 feet high, and .John ,J. 'l'homas tells of it. in the West 11Hlies 30 feet high. But 
withont considering these greater speeirneus, vn,rietie8 are iu cultivation in the United States which lrnbit.nally 
range from a to 16 feet, and iu size of ettl's from 2 to 1:3 inches; in extreme eases, from l~ to rn inches in length. 
The nnmber of rows on the ear va,ries from six (even fonr rows on the terrninal oars) to tllirt;y-six, f'ort~r nnd oven 
more rows lrnving· been reported, but I luwe never seen ovor t.liirty-six. In shape tho ear1:1 vnry from cylindrieal 
to eonica.I, and even to al111ost globnhtr. The grn.ins also differ in shitpe. Some are long aud slrnrp, like rice-eorn; 
some long itncl not so pointo<l, like horse-teoth; some uearl.v globular, others iltit; some with 11 <lent. in the en<1, and 
so on through twery variety of slrnpo. In color the varieties range thl'ongh white, yellow, lemon, reel, pink, orange, 
ambel', purple, stripe!l, Rpotted, an<l combination:,; of all these. In texture they yary fi:om thoi:io tl1n.t are iil'lll and 
flint.y and pop when roasted, like the pop-corns and flint corns, to those that are soft a.ml sbwchy, lik(\ the Tnscarom. 
Somo are smooth ltnd shining, as with the flints; otlH\r1:1 rough and wrinkled, as with the sweet ct>ms. They diffm.' 
also in chemical composition and in respeet to the number of kcrnelR ou the ear, from a very t-inrnU number to 
more thn,u 1,,.100 having been reported. They vary enormomlly in. the size of' the grains, the vr1rfot;y of Cuzco corn 
(No. 17 in Tttble XXIV, p. Bl) having only 3:30 grains per pound, while the vitriety of pop-corn (No. 12 of the Rmne 
tltbles and No. J 45 of' the am1lysis tables) has npwarcl of B,600 kemels per pouml, the one averaging more tlrnn 
eleven times a,s heavy ns the other. 

This marvelous variety of eharacters illustra,to the plastic nature of the species and its wonderful cnpacit.y of 
ndaptation to different couditious of cultivlttion, soil, and climate, new varieties being ettHil~r formed, or old ouos 
clurngcd to meet new eonditions. Because of this, the grain is adu,pted to more Vttri.rnl conditions of agriculture 
(1rnrticnlarly ltS regards methods of cultivation) than any other cereal. At the one extreme no other cereal iR so 
well adapted to the wn.uts of a savage or lmrbarous people, practicing the rudest nrts of cnltivation; at the other 

. ext;renH.1 110 other grain is produced in such enormou1:1 qun,utities as this is iu OLU ~vestern states. 'l'he fact has 
alroacly bel•ll p,lludeu to that this grain spread in cnltivation faster among savftge i)eoples thnu nrnong the 
enlightened people of t;he Old World. 

Jn answer to schednle question 77, ''What varieties of eorn a.re most cnltivated ~" there was practically no 
exaet infornrntion elicited. Nearly one hundred mtrries were retumocl as belonging to the varieties cultivn,tecl, 
more thnn eighty of which were returned not more i;han three or four times, while of t.lw remainder the vast 
majority represented au indefinite cln.Hs of vu,rieties rather thm1 of varieties themselves. Tims, simply "Dent" eorn 
is followed by val'ious kinds of Dent, us "Ohio Dent", "Michigan Dent," ''White Dent," "Yellow Dent," "Goltlen 
D01)t," "Earl,y Dent," ancl in a similar Wtty ea.ch of the geneml terms flint, white, au<l yellow are retnrnecl wiU1 
some t:iitnple adjective attached, as "Yellow", "Eight-rowed Yellow," "Large Yellow," ''Small Yellow," "1Durly 
Yellow," ",Jersey Yellow," "lVforyland Yellow," "Yellow Fliut," etc. 

It must not be inferred from this that the Vttrieties in cultivation are not well clefinetl and cannot be 
characterized. I merely mean that in the regions of la.rg·est onUivation the nomencfature is vor:y indefinite. l\fony 
varieties thus indefinitely returned, as "Common Eight-rowed Yellow", "White Dent," ete., probably are well
charaeterized and well-defined varieties in the places whence the answers are returned. In the olcler states Home 
field varieties, such !LS "King Philip", "Dutton," etc., are well known ar1d well clrnmeterized, hut, curiously enough, 
few such were returned in the tmswers to the special schedule questions from the grm1test corn-protlncing stM.es. 

There are a large number of what might be called fancy varioties that are well clia.racterized, an<l some of them 
highly specialized. To these belong the numerous pop-corns, the rice-corns, the various kinds of Tni,;rnwom mid 
swcot corns, n,ud some of the highly-colored corns. Sometimes these are cult.ivated for foncy, but more often in. 
small quantities for some minor use, as we see in the case of the pop-corns. Some of the garden varieties used for 
"green corn" are greatly improved and highly speeializetl, and cousidemble quantities are thus cultivated, 
ptuticularly in market gardens, the names of which would not be returned as varieties in field cultivation. 

Taken all in all, I think it highly probable that as many as 150 or ~00 varietfos of corn are cultivated for use 
in t,he United States, which, if their history could be traced, would lie recognized as beiug as well defined as 
cultivated varieties usually are, the differences between the extreme forms, as earlier noticed, beiug much wider 
than between the varieties of any other cereal. 477 
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OULTIV .ATION Ol!~ INDIAN OOl~N. 

Regarding the depth at which the grouncl is actually plowed for corn, in ltnsw~r to sd1ednle qtwst~on 78, 
"How deep is the soil usually plowed for corn~" the great majm·~ty of the amnn~rs 111 t.hc s1att'8 1>ro1l11erng· the 
most of the crop were from 6 to 8 inches, some as low as 5, and a vel';y f~w tt:-:i hi~h ns 0. ~forn, lwwe.Yer, \~1\l'~\ 
below 5 than above s, the former generally being from those states of thm1wr t:Hnls ea Ht ot t IHI in·an·w l'l'g'IOn. 
Throuahout the southern 1:itates tlle answer is frequently returned that plowing i:::i as Rlmllow as ;{ inclws. 

rt"'is universallyaclrnittecl tllitt com requires a deep, mellow soil for the limit rt>snlts; hut; in 1:1ti:.tt~~ of grnvnlly 
or loamy soils, where the yield is rarely high but is ratller certain, and where corn foll~lw.s e1.o\'er,.1l; .rn tlw em11om 
with many excellent farmers, in planting on such sod, to plow shallow, not more tl!an .~, .IJ, <'.r 4 11icheH.<1Pcp, lm~ 
in the ·after cultivation to plow the corn in summer very deep. This is an ohl cnstom w1th Home inl'ml'rn of 
Pennsylvania, New Jersey, and eastern New York, dating back to the duys when plowing wai,; 1wcNlHaril~· ::;hallow 
beean~e of the poor quality of the plows. It lS certa.in that OU some soils, tul<l i~l tllll (\Xllel'il'll\'.l~ Of lllllll\Wl'S Of 

eminently successful farmers, this ml'ltbo<l is good, partienlarly on hilly lands, bnt l have lll\\'t\l' heard it atlvoc:tte1l 
~ for the deep prairie soils of the West, nor for rich bottom lands even in thl\ l-:\ta.tes name<l. 

In answer to schedule question 7!l, "vVhat preparation of the soil other than plowiu:.:; is mm ally praetice!I ~" it 
appears that throughout New England, the middle sbttes, and eYerswlHil't~ mrnt of tlrn monutaiuH t1w common 
praetice is to harrow the soil until the ground is in snflieiently good order for phtnting, lrnt. "'Pst, partfo11lnrl;y ou 
the prairie soils, it is \'ery common after harrowing to roll it before 1)h~nting, an1l somotinw~ othor implrnneut:-i 
are used for further srnoot.11ing. Rolliug on tlle most of the pmirie soils not only lmwes tlw g'l'otmd in l>etitm· shape 
to the eye, but the increased firmness is an advantn,ge. 

Fertilizers are more uniYersall,r U]Jplied to corn than to any other cereal ill this u01rnt1',Y· 'J'ho rnoHt of t'lie crop 
in New England and in the middle states receives some fertilizer. Ou the great mnjority of tho farms it; l'l'et\iYPH the 
most of the barn-yard manure, and commercia,l fertilizers are al::;o employetl to a htrge extent'. lt iH prolmbl<I 1hat 
in New Eng'land and the middle states at least SO per cent. of the cro1) is s1wein1ly rnrmm·etl. J>m1sing Honth in 
the .Atlantic states the proportion of tbe manured· land climini1:ihes. Not half of tho coru gron 1ul of Vil'giltht rmmives 
any mannring other than that droppecl on it by the animals, ~ind this is l)l'Olmllly tl'ne of tlw state::; fartlu.•r south, 
although more of the land is manured in Georgia than iu the neighboring state8, In Ohio porhnps oue-thir1l of the 
crop, as a whole, is manured; in some portions of the state oue-hrM or even more, the most of this lJeing' simply 
barn-yard manure produced on the farm. Passing westward, the proportion of the crop t.luit receivNl any 11rnm11·(1 

grows less, until in the newest states, Kansas and Nebraska, scarcely any of tlle com rccein~s an;y manmfog 
wllate,·er. In Tennessee and Kentucky 10 pei· cent .. or less, judging' from the auswers, receive no manuring 
other than that dropped by the animals themselves on the fields. 

PLAN'.l.'ING.-Iu the states of largest pi·oduction, particnlarly from Ohio westward, nnrnlt of t;ho plantiug ifl dono 
by machine; east and south, b;y far the most of it by hand. Where planted by lrnn.cl, from two to three aeres per 
day per man is usually considered good work, although frequent imswers go higher, and also go lower, partienlnrly 
in the rougher sta,tes, where one man drops the corn aucl a second covers it. Everywhere in the euste1·n 1>tateH i1; ifl 
cuetomary, when 'Planting by hand, to eover with the hoe, but other methods of covering tire frequently rm10rted to 
in the mellow soils of the West. In the greater corn-producing states of tlte ·west a num, with horse uml machitw, 
plants from three to eight acres per day, the majority of answers ranging to only {~bout twice the amount per man 
that is pla;nted by hand. 

Whether the hills are planted in rows both ways or lmt one way, custom v~iries ex.ceedingly iu diiforcnt places, 
and it varies by regions more than by farms. In one neighborhood nearly every om~ will plant in rows both W41;ys; 
in another neighbqrhood nearly every one will plant in rows but one way. The diffe.rm:we. in methods is sometimes 
difti.eult to be acc0trnte1l for on any plausible reason, it often appearing to be due mt~re.ly to local usage. vVe may 
say that, as a whole, in the eastern and middle states by :far the most of the corn ii,; l>laut<~<l in billt:i in rows l1oth 
ways, thus admitting of horse cultivation. This also is the general rule in the West. Prnbal>ly tln·ec1-fourt.hs or 
more of the corn in the United. States is grown in that way, bnt over large n.mas1 i1articnlnrl:r' whm:e tho hlml is 
susceptible of very easy tillage, ancl where the crop is not aft:ected by certain k.itHlH of' wecids, it considerable qnm1til;y 
is planted in rows but one way. · 

In answer to question 89, "What proportion of the seed-corn is selected in the ear by hand and what has no 
especial llr:cparation ¥" we find 'that throughout most of the states seetl-coru is so selected. It is t.~) be rernembtw~ll, 
however, that these special schedules went more espech1lly into the ha.nus of the better f'armers; yet in each of 

• thi::. greater corn-growing states this is believed to be almost the universal practice, mimerous answers heh1g tlrn.t 
i1 was all so selected. Usually the seed is planted dry, without other preparation; occasionally it is soaked merely 
i:a water to hasten germination; ancl more rarely some preparation is applied to prevent ravages by birds or insects. 

The time of planting varies with the locality. It must be dl~f'erred, however, until after danger from frost has 
ceas?d. ?r· Sturtevant, a writer and experimenter on corn in Mtissachusetts, phints when the soil at the depth of 
one mch IS warmecl to tiie temperature of 50° F. The most common rule observed is that derived from the Indians 
on the settlement of New England and the middle states, ,to "plant corn when the leaves of the white oak are as 
big as a :~n:irrel's foot", or, as another saying states it, "as big as a squirrel's foot or a mouse's ear." 
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DETAILED STATEMENrr OF CEREAL PRODUCTION. 

ORANGE OF SEED.-It has beou a, common experience with coru that a change of 1::1ecd is less often atteudetl 
with an increase of crop tlum is the ca1::1e with the other eereals. A mnnl>er of rn1se::; having been brought to my 
.attention where seed carried from east of the Appnhchian motrntains to some place west of them did not snceeetl 
as well as other seed carried in the opposite dir~ction, special inquiries were directed in question !Jl to see if this 
helcl as a general rule, or only represented exceptional cases, which merely happened to be so nrnrketl as to a,ttra~t 
11oticc. It has been f'ouml in numerous instances tllat corn of some excellent variety carried fron1 New Bngland or 
..eastern Now York to the more fertile West was inclinecl to run to stitlks, the qnaJit,y of the grain and the :yield 
lleiug inferior. Qn the other hand, it is a very common practice, and a,ttencled with good res nits, to briug seed-uorn 
from the 'Vest for planting in New York and New Englund. To the eml of ascertaining what was the co1\1mon 
.experience question 01 was directed: ''"When seed is brought from another loenlit;r, is it less liable to sncceecl if 
.brought from one direction, as from the East, for ilistm1ce, than if brought from another direction~" A large . 
proportion of the answers to this qnestion have been that it does rnitke a, <litlereuce. While the most common 
.answer is, "Native seed the best," it was very often answered '' Eashm1 see{l least"· As might be expected, there 
was a great variety of imswers. As n whole, however, aud particularly in tho greater corn-growing distrk:t8, if any 
preference was ex1wessed, it was for carrying seed eastward rather than westwarcl. This is a, curious question, aud 
•1n·obably has something iu it. Certain garden plants, particnlarly g·ard<mers' "vines" (cueumbers, squashes, nllll 
tile like), a.re popularly reputed to flourish. best when the seed is carried westward, but the varieties thus carriccl 
do not retltiu their excellence. 

Su11nrnm CUL'l'URl~.-To question 04, whether both plow and cultivator are used, the common m1s\ver mis that 
both al'G nsocl, and that there wore throe or four plowings or treatments with thn cultivator or horse-hoe, sometimes 
as much as six or eight, and scarcely any loss than two, and niore answere1l ''four and over" thtm did "two or 
less". Iu answer to question 93, it is fonml to be a common pmctice, where the plow is used, to plow deep. I1; has 
been abundantly demonstrated that frequent and dcop tillag·e dnriug· the growth of corn not only ona,bles it to 
withstand dronglit ·better, but is especially c01ulueive to n, g0ocl crop. '.!:his luts long boen observed, and some of tho 
most eminent cultivators attribute this as much to the pruning of tile roots as to the mere mellowing- of tlw soil. It 
.seems vrobable that .both causes are involved. 'l'he well.known e:x11Gr.imeuts of Dr. St,urteva,nt on the root· pruning 
of com and the increase of the crop are especially instmctiYe iu this connection. ViTlwro com is plowed more than 
once iu 1Jie greater corn-growing states it is common to pl6w the first time not more than 3 inches dee11, ltnd the 
snconcl time from 4 to 8 inches. 

HPga,rding the tillage of com during tile summer cust.om varies. The plow, the cultivator, the horse-hoe, the 
.small harrow, and numerous tools arc used, some preferring what is oallecl level cnltme, in whiell the 11ills nrL~ 
not nrneh r~tised, others preferring that the oorn be hilled np; indeed, this custom, originally deri vcd from tlrn 
Im1iaus, i1:1 still the most common one. But however va.riecl the deta,ils, the V!tlue of deep tillage to guard against 
.drought; is universally recognized. , 

In au::;wcr to question !Ju, ''What proi)Ol'tion of the crop is not hood at all, wlrnt proportion is hoed lmt once, 
and what in·oportion more tha,n once¥" we may say that in New England it is pract;icn.lly nll hoed; rierhitps not, u 
per cent. but receives at least one lrnwl-boeing, and the most of it is hoe<l twiee. Passing south w11nl, in tlrn Atlantic 
.states hoeing becomes less 11nd less gcueml; it is less frequent in Pennsylv~nia and New Jersey than in New 
E11gland, 11ml still less farther sonth. 1 

The sn,me is true passing westward from New England. In New York the most of tho crop is hoed once, somG 
of it twice, and only a very small proportion not at nll. lu Ohio f.L little is hoed twice, but over considerable districts 
the most :>f it is hoed once; in other districts a little of it is hoed onco, but the most of it not at all, the prnctiee 
<lependit1;,~; n1ion the eh~tracter of the soil nnd .the prevailing weeds. Passing still farther West, hand-tillage decreases, 
until in the gTeater corn-producing districts· west of Ohio there is n'o lumll-hoeing at all, unless required bemtnBe of 
weeds. Over the most of the pr:tiric regions, where tlle weeds are not particularly troublesome, there is no hoeing, 
.nnd tho exe>mption from weeds is, in a measure, related to the new1iess of the eountq. CL'he most troublesome weeds 
arH nsuall,Y imported ones, and their introduction iu any uew region may be long defm·re'l. Some of the species 
.nre troublesome because of the perti1mcity with which they resist clestmction, and their spread in any cfoitrict; 
is usually gradual. Once iu, and once troublesome, they are never again entirely exterrnim1ted, but they remain in 
spite of all war waged against them, and the extent of the damage tlley cause is inversely as is the care taken for 
·their snppression." Hence, in many clistricts'where one or more species are s11ecially troublesome, hancl-hoeing:, at; 
lirsb unnecessary, ultimately becomes an absolnte necessity. 

Rega.rcling the kinds of weeds, there is so much confusion in the use of names, a.nd t11e weecls themselves v~ti·y so 
_greatly in different localities, that no rule ean be given. In one place it is this, ancl in another place it is that, which 
is most troublesome, each region having its pet nuisance 'in this respect . 

. In regard to tho height when matnre, over the greater coru regious that most often mentiouecl is 7 to 0 feet, 
but in varticular cases it is more, some answers from Kansas and the western states going as hig·h o,s l.2 to 1.4 feet, 
,and !J to 14 in Kttnst1s, Kentucky, Tennessee, Missouri, and other states. The tallest corn reported in tlelcl crop 
.111 from Si:tn Diego c:ounty ancl Los Angeles county, Oalifornia, where it is :iaicl to be from 10 to 18 feet in height. 
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In answer to question 98, "What proportion of com is topped, that is, the sta,lk cut above the ears, before it is· 
ri1Je ~" we may say that in the principal corn-growing states scarcely any of it is so treated, particularly iu the vVest. 
This custom, :formerly very common, has fallen almost entirely into disuse, even in those states where once it was 
the usual practice. 

BARVES'.l'ING.-Regarding harvesting a variety of methods prevail. In some places the corn is cut up, placed in 
Jonirn1l shocks or stooks to cure, and husked afterward; in others it is allowed to sbtncl until folly ripe and husked 
on the bills; a1ul sometimes it is not husked at all, but live-stock (particularly swine) is turned in and allowecl to 
bar,re:st the crop for themselves. The firnt method of cutting up before husking is 1tlmost universal throngliout New 
England and the middle states, ancl to a very great extent in an of the corn-growing sb1tes, but more particularly 
north. In Ohio, in Michigan, in Minnesofa, and the more northern muge, it generally docs not cure well trn1css S()· 

treatec1. Furthermore, more use can be made of the stalks. In son~hern Illinois, Kentucky, 'l'cnncsscc, Georgia~ 
ancl that belt of states, a large proportion, if husked ~tt all, is husked on the hill, mul the stalks, or stover, a11owecl 
to stand. 1.'he third method is so wastcfnl that, while it is easiest, it is falling into disuse more and more each year. 
Still; there arc considemblc quantities of corn, particularly in the states south of the Ohio river, tba,t are notlnrnked, 
but cattle or swine are turned into the stltnding grain to fat.ten. 

Wlrnn corn is lrnskecl from the stot1t or from the hill 30 bushels is a good da.~s work, all the wa,y from 20 to G01 

bushels being noted, the forger day's work occurring, of course, in those regions where very large-eared vmfoth's nre 
commonly grown. As yet no satisfactory process for lnrnking by machine has been devised. Nunrnrous machines
and appliances have been devised, but, so far as we can sec from answer::l to the schedules, their use iH too limiterl 
to amonnt to anytliing-. Various api1liances, like special mittens or claws to tear the husks a11art; more (!asily, 
are used, but except these we may say that lrnsking-machines are not used at all. There was uot a i;ing1e
answer reccivecl of the whole number showing the satisfactory use of any form of husking-machine. The neal'est 
that would come was tlle occasional answer, "used very little," 0r "used very little, lmt not liked''· A truly 
satisfactory lmsking-macbine is as yet a desidemtum. 

(Jorn is easily ancl mpiclly shelled. There are numerous shellers devised, from the cheap and simple hmid· 
macliines to large ones driven by horse- or steam'power, which shell and clean with great mpidit.y. '.!.'he Patent 
Office shows that 369 pr~fonts have been issued for com-shellers and their improvements. 

PRODUCTION OF INDIAN CORN IN 'rHB DrnFERENT REGIONS. 

Corn is by far the most important cereal grown in !few England. Although in bushels the amount i::l less 
than that of oats, the aggrcg·atc being for the .six New Engfau<l st.ates about 7,000,000 bushels, tho iwerage yieltl 
per acre in thel'e stn,tes is larger tlrnu in several of tile more important corn-growing· states of tho 'Vest, ancl 
despite western competition its cultivntion is rnuintttinecl. While the amount grown in New England is insignilicant 
compared with tlie enormous amount grown farther 'Vest, it is nevertlt!'lless an importm1t item .in New Eng-land 
agriculture, because of the impol'tance of the crop both as a grain crop and as a forag·e crop. 'fl!e stover (the 
corn-stalks and husks left after husking) is closely consumed by the.cattle during the winter, and I~trge quantities 
are grown for soiling and for com-fodder. Tlle variet.ies usually grown are Flint, which m·e srna.ller mill earlier thm'l 
the western. It is planted closer ancl mnch more cttrefnlly tended, nearly the whole of it being subjected to 
more or less hand cnltivu.tion during· its growtili. Some of it is hoed but once, bnt most of it twice. Except 
that it is more genemlly manured tHHl lu1s more care, there is little else to mark its culture in this section as 
di:ft'erent from that of the more important com-produciug regions. 

In the middle states also the Flint varieties ltre mostly cultivated, an(} the yield per acre is, as a, whoJc, large, 
The erop is, for obvious reasons, of more impor~ance in these states tlian in New England, although the aggrcg:.ite 
amount is small comparecl with that of the regions farther West, and the refuse stalks pla.y 11 more important part 
for winter forage than they do IV est. · 

Both iii Now Enghtnd and in the middle states a large amount of corn is grown for use as green or boiling 
corn. Much of' it being grown in market gardens, and under special cultivation for local markets, the aggregate 
must 1tmouni; to millions of bushels. There arc also very extensive canning establishments in tlJese sections of the 
country, where this mn.torial is <mnnecl iu enormous quantities. 

Tlie great corn region of the country, par emcellencc, is in the Missi1:1sippi basin, especially .that portion l;ying 
between Ohio and tho plains and north of Tennessee. Six states here produce over 100,000,000 bushels each, 11ml 
the yield ri.vorages above 35 bushels per acre, while tlie average yield of the rest of the country foils below 2/J. · 
bushels. Over most of this region tlie climate is peculiarly n,dapted t.o the crop, and the soil is of gnmt fertility 
and of ensy tillage-tlle fatter quality being a most important factor. 'l'he a.verage yield is bnt lit.tie, if miy, grrntter 
in ordinary years than in some of the middlo and eastern states~ but the ease of tillage is an immense ndvautnge. 

Over the most of tliis region the ground is generally plowed from 5 to !) inches dePp. A vastly larger 
proportion of tile crop is sown by machine than in the ot-.Iie1· parts of the country, and the after cultivation is 
1tlm ost entirely by n,ninrnl iwwer, the most of it receiving no hoeing further than is necessary for the destruction of 
weeds. Over the whole of this l'egion the different varietie1:1 of Dent corn are more commonly cultiv11ted, all of 
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which grow taller and higher, producing· more ears per stalk tlu.111 the :F'liut varieti~s, ancl consequently the rows are 
usnallJ' planted farther lopa,rt, the distance being usmLlly 3~- to 4 feet apart, 3:! feet being the most commonly 
reported distance, but occasionally it as much as 4~ feet. 

The growing of corn in California presents scYeral features quite unlike that in the other states. The most of 
the corn raised in this state is in the southern part, where it grows to enormous size, and where, under certain 
eircumstances, two crops per year are sometimes produced. In most places it is grown by irrigation) bnt in a 
portion of JJOS Angeles county, }larticnlarly in the region known as the "Gospel Swamp'', large crops ltre grown 
without irrigfttion. One sees in sonUieru Oalifomia what, so far as I know, he sees nowhere else in the United 
States-com in nearly every stage of growth a,t tlw same time, from the young plant, scarcely up or less th<tn a 
finger-length high, through to others knee lligh, oth1.ws just coming in tassel, others fit to boil, and still others ripe. 

Com is but s1mringly grown in other parts of Oitlifornia; it needs showers during the warmer secison, and in places 
where the days tue hot enough the nights are too cool. 

'l'llroughout the South corn is tlrn most important cereal. ·west of the AI)!Htlachian mountains, notably in 
Kentucky, Tenucssee, and portions of Alabama and Mississippi, the crop grows very lleavy, the yield is often very 
large, nml the corn of most excelleutqnality. The growing oi' corn has relativcl;y decreaseclin Kentucky and Tennessee 
since it has become so easy to get if; from Indiana, Ohio, and Illinois, whose soils do not grow so gootl tobacco. 
Therefore, where the tobacco crops incl'ease the corn crops decrease. Corn fa not so generally manured in the 
South as in the North, but a larger proportion is manured in Georght than i11 any other sonfoem state, judging from 
tho answers to the special sclrndnle qnestious. 

YIIDLD OF INDIAN COHN. 

In answer to schedule question 71>, "What i::; considorecl a fair and what; a good yield in your locality f" in all 
-0f the grmit com-growing statmi, thoso which procluce :f'onr-fif'ths of the entire crop, the ustrnl answers rangecl 
between 30 and 50 lmsliels, only oucasionally runuiug below ;10 lmsbels, while some answers ranged as high as 75 
bushels. The 11verage of what was oonsid11rod "11 fair yh1Jd" in all of tho groat, corn-growing states is considerably 
above the average yield us shown lly thn eensns retnms, which is nllont. 28 lmsl101s. A "good yield" was generally 
p1ncell nt from 1U to 30 bushel1:1 higher than the "fair yielcl ". 

In ans"·er to schedule question 7G, ''What; was the farg·est yield per aero in 1870 in your locaHt.y ~" answers were 
•more specitlc. In all of the grent; corn-growing states there were bnt fow regions whieh m1swered below 50 bushels 
iier acre. Of the eleven: stt1h~s whieh together produce about four.fifths of the whole crop, seven of them reported 
100 bushels arnl over, two of them 125 lnmhels, and all of the eleven reported above 75 bushels, 70 11ml 80 bushels 
iier acre being not at ltll nneommon yields in tllm;e st.Mes. There are many aecounts to be found in the agricultural 
literature of the country of 100 bu1:11wfa per aere iu many of Hie states. 

WEIGHTS AND MlDASUBli.lS usrnD FOH INDIAN OOltN. 

Corn is morn larg·elj~ sohl by measure thnn other grains. In tlrn eastorn ltml middle statc1:1 it is almost entirely 
moved nnd solll l:lhelled, but in the ·west large transactions are cn,rriod on of corn in the ear. It is believed, ancl it 
is probably true, that it is less liable to heat and to sustain other clmnage; that it keeps better. It has been shipped 
to Buro11e in the ear because of this belief. 

vVhen sold by weiglit and in the earn vm:iety of customs prevnil, us the.re is a very great clifference in the 
<li:lforent vaTieties of corn as to the relative proportion of cob to shelled com. Beeause of this there is often great 
looseness in estimates of ;yields and of tlto qnm1tities of ·shelled corn snpposed to 1.Je cquivu,lent ton certain measnred 
amount or weig·hed amount of eorn jut.he ear. J~or exnrnplo, take a specific case lrnown to me where Flint and Dent 
corn were plm1te<l. on the same farm. At husking tlle quantities of each were measured, n,nd the Dent YiLriety from 
such measnrmncmt wa.s estimated to yield 80 bushels of shelled corn per aero and the Flint variety GO bushels; but 
when, after curing, the shelled grain was weigl1ecl wlH,m marketed, it wns found that tlle yielcl of Ji'lint exeeerled 
that of the Dent. 

Respecting the amonnt of shelled com per measured bushel of ears there are immerous and varied statemcmts 
found in the agricultural newspapers, bu1; I know of no careful determinations made on any considefiiblo quantitfos 
of ears ns marketed and of different viLrieties for comparison. It is well known that in this respect tho varieties 
differ enormously among themselyes, itnd that. the same variety differs in dryness at different harvests, ancl thii'! 
.affects the bulk as well as the weight. 

The legal weight. of sbe1led corn in nea,rl;y a11 of the k:!tntes hi 56 pounds; Oalifomia, 5¥ pounds; North Carolina, 
54 pounds; and New York, 58 pounds, being the exceptions. A few states have also a statute relative to the weight 
of com in the ear. In Georgia, Illinois, Iowa,, n,ml Michigan the weight est!tblisltecl by law is 70 pounds; hi 
Indiana 68, and in Rhocle Island 56, the 111tter probably a clerical error in the bill, meaning shelled corn, as thnt 
state has no str1tute weight for shelled corn. Establishments puying corn for mmmfncture, as of starch, whisky, 
or alcohol, frequently have rules of their own. Certain large establishments in Cincinnati and. other cities buy 
corn in the car at tbe rate of' 78 pounds per bnshel of ears. If this is bought nt the ruling market price of she1l0<l 
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•t · . to see from the subioined tables that a consideral!Jle profit ltccrncs to tlrn lm~·()l' b;y thifl nrnrn~eme-ut. corn, 1 is e,1sy ~ . . . . . . • . 
11 

, · 
11 

. l 
0
., ! 

:By the least percentage of corn to cob iu the subJomed tables th11s weight of corn m Hrn ear \\on l ~ w l ,t mu t -~ 

J:lou.nds of shelled corn. . . . . "' , . , 
The quantities in the foll@wing table arc calculated from the dete1·mnuttions madti . m tho Cmmt>ttwut 

.Agricultural Experiment Station (Ann. Rep. Conn . .ilgi-. Eap. St. for 1878, page 7~~), an~l 1we m;ed ~1(;eatu;n tht·~· (ll:('I 
carefully m11de ancl represent the samples analJ-·zed and quoted in the tftbles of chmmcal ~:~mllOSttlon under their 
respective varieties. The weighings were made in e11ch case <'ln bub two ea,rs. Tho qnm~tttIC~ m•e(1 HI'(~ too Hlllllll. 
The ears in most cases were fairer than the average crops W(')nld prol)ably be nlHl (lr1er th1,1,n eorn m th<\ l.'ar 
ordinarily is sold, but the determinations have nevertheless a value, as s1lowing how unlike tho propol·lion i~ m.1cl 
what different quantities of shelled corn the same yield in ears m11;y produce. Tho range niries fl'~im :l.~ to S.! 
times as much corn as cob. The average of tbese is about 1 of cob t@ o of corn. Tho logul wmghtt-l m tho:;I) 
states where established by law is abot1t 1 to 4: 

TABLE LY.-RELATIVE PROPORTION OF SHELLED COR.N AND COB IN CORN JN TIIE };Alt 
-~~...::...~.:;-.~·:-::::::::-;;;.:::.:-::~~~~·~=--:·"::":.7."':'.:.-:;:'.'--•'.•·~-·· 

fl ~ 
... "" ~ 0 "'"'' 0 

" ~§~ " " ..... § .... .... ;i a~ 0 0 0 

Q~ "Variety. 
~ 

..i "" "Vnrioty. +l 
m ... " .Srg~ ii 

" " ~ ~~~ " t t ~ 
P-< P-< 0 0 P-< ------------- ------··-·---·--·-····· 1------··----·-·---·· .. ---···· _ .... 

Pottnd~. 

Tuscarora .•.••.......•.•...•...•........ 77. 8 22. 2 3.5 72. 0 Coo'R Prolific........................... s~. 7 
"Vermont White Cap .................... . 80,4. 10.6 8.4 62.0 01<1 Fnsltionod Y Ql!ow.. .. • • • • . • .. • • • • .. 83. 2 
Rowley ................................. . 82. 2 17. 8 4.0 08.1 Benton . • • • • . • • . • • .. • • • .. .. • • • • . • • • • • • • . R5. R 
Norfolk Wltitc ......................... . 78. 9 21.1 3, 7 71. 0 l.fommoth Sweet...................... 7R. G 
Cnnac1a Yellow ......................... . 84. 0 1.G.1 5.0 GG.O 'Sdoto. .. .. ........ .. ..... •••••••••••••. fiO, 0 
Qhio White ............................ . 80. 8 10. 2 4. 2 oo.a Legiil woigbt In Illlnols, oto. • . . • • • • • • . . SO. 0 
"Wisconsin (Dent) ...................... . 84. 8 15. 2 5.~ oo.o 

-----------~------------------·---

OUEMIOAL OOMPOSITION 011' INDIAN COHN. 

10. a 
JO. R 
H.2 
21. 5 
rn.1 
20. 0 

(I, 0 n:,s 
:i. 7 na 
tl.(I flf.-l 

·I. 0 w.o 

In chemical composition Indian corn varies more than wheat, as might bo oxpeetod from the vast 11umh11l' and" 
great difference of its varieties. As a whole, it is not qnite so rich in a1hmninoh1H, thn nverngn of nll of our 
analyses of wheat giving 11.84 per cent: of nlbnminoids; of' corn, 10,82. The rinhost comi:i are iibont. n~ l'h'.h II~ 
the richest wheats in nutriment; the poorer corn.:;, 110wever, are poorer t.l!it11 the poorer whoafa:i. '.l'lwy vurj· ali:m 
much more in the amount of fiber or bran, but the composition of the fiber is probably somewl1at difl.i•rt•ut from 
that of whe:ott. The average proportion of starch is about 2 })Cl' cent. less than in whoa.t, lmt t1l<\ most noli1•t•11hlo· 
difference is in the amount of oil. Oorn is fattening for .several reasons, beca.nse of tho nmonnt n,nd ehnriwtN' nf 
its carbhydratcs, and because of the fat existing, ready formed, in the grain. In whent tho fot8 rang(} from l.!.W 
to 2.67 per cent., while in corn they range from 3.40 to 9.31 per cent., the average being ti.20. '.l'ho oxtremo mngo 
of chemical composition is better seen by reference to Table LX:V, pp. 37, 40. 

l\fany popular errors have. been repeate(l over an~l over reg11rding the clicni.ical eomposit.ion of com. l'\rliilo 
there are considerable differences in the composition of different varieties, it is cerhiin t.lmt some of tho popular 
ideas are erroneous. The analyses lead to the following conclusions, some of which a.re given in the lnngun~11 o( 
Professor Johnson (Rep. Conn. A.gr. Exp. St. for 1879

1 
p. 89): 

First. That from the point of view of chemical composition there are, broadly speaking, two classes of Jndinn. 
corn, the common and the sweet. 

Second. That the average composition &f these two kinds, calculated water free, is aa follows: 

TABLE LVI.-AVERAGE COMPOSITION OP INDIAN COHN. 
-------------,---~-----

Cbemionl composition. 
Swr.ct, Coun11ou, 

ll"<"«mgo of l\Yl'rairo of 
olnwn jlft.y.two 

nnnlya(·a. nnnlya~a. 

···-- . -~-·--------·----! 
.A.sb ..................................... .. 
Albumiuoi<ls .. _ ........•.... , ....•.......•. 
Fiber ..................................... . 
Carbhydrntes, stareh, sugar, gum, eto .•••.• 
Fnt ...................................... . 

2.1 
13. 2 

2. n 
73. 5 

1.7 
12. 0 

]. 0 

78. 7 
5. 7 

Total. ..................... -........ · /. 100. O 100. O 

. -
The i~w additional analyses made since these generalizations wcrG stated do not materially affect tho n.vernge· 

of tJ1e iift;y-two analyses upon which tliese conclusions were based. 

Tb.ir<:. Sweet corn.' iu all the analyses, contafoed more asll, more fat, and less en.rbliydrates than common 
c-0rn. 

1
gf, as some behe\'"e, sweet corn is a comparatively modern variation, it may l'l'lpresent a higher aucl more-
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specialized type.) The grettter richness of sweet corn in albuminoids and fat is very llcciclcd, aml indicates rri. 
higher nutritive value than common corn. Sweet corn contained on the average 2 per cent. less witter, but, as· 
already stated, it is possible that the samples had been more thoroughly dried before they came into tho hands of 
the chemists. 

Fourth. Flint and Dent corn luwe essenthLlly the same compositiou, as will be seeu from the comparison of 
forty-eight analyses of Flint corn and twenty-six of Dent corn: · 

TAnLE LVJI.-AVBRAGE COMPOSITION OF' l!'LIN'l' AND DENT CORN. 
---------------"·----------~ 

Chomicul composition. mint. Dont. 

------·-------~-··--· ·------··l.---1 
Ash....................................... 1.7 1.7 
Albuminoi<la.. .... .... .. .. .... .. . . .. . . .. . .. 12. I 11. 8 
l!TIJol' . .. .. .. . .. .. .. .. .. .. .. • • • .. • .. .. . .. . .. l; 7 2. 0 

Cnrbhydratoa . . . . . . .. . . .. •. .. .. .. .. . .. .. . .. 78. 7 70. O 
J!'nt ...... ............ ...................... · Ii. 8 Ii.Ii 

Totol .............................. .. 100. 0 100. 0 

The average amount of water in Dent corn is about one-lrnlf per emit. greater than in Flint corn. 
Fifth. Western corn has, in th(\ gross average, a.bout tho samei nnt1~itive va.lne as ctistel:n eoi'n: .A. e.om1)\Wison 

of the eastern and western. samples mus very closely together. · .So far as we know, there is no nrn1·ked clift'erence 
in chemical composition between southern nrnl northern com. The analyses thus far made iwe comparati\'cly few 
of southern corn, but they do not sltow that they are especially richer in albnminoids. Tlwy l~r.e, howeYer, as 
tlwy come to mnrket, more souutl, and i1l the starch factorimi of Oincimrnt;i 11 fow emits per lmshcl more is piiicl fol' 
Kentucky than for Illinois corn, anll l belien~ the smne is trne in distilleries. ' 

Muell of the corn grown west of Ohio is imperfectly sheltt1retl \\,ftcr 1rns1rh1g, aml beforo comitng to mar1wt 
deteriorates from exposure to the weather. · 

Some of the clmracters which giYe value to the grri.in which have been assumed to be <lue to chemical 
composition are probably due to mcclu1nical structure. Thus, it is often lLSSumccl that southern corn is richer in 
allmminoi<ls tltltn north(lrn, null hence nmkes better bread; others say it is richer in stitrch, as shown in tho 
mmmfactnre of starch, etc. Chemical nmtlyscs luwe not thtrn for borne out either of these assertions, and ;yet the 
economical faet.s nuty exist l\s clnhncd. Sevornl starch manufacturers have informcrl mo that more· 1Jt1w0h ean be 
made from corn grown south of the Ohio river, in Kentucky and Tennessee, than from thi1t grown no1't11, in Illinois 
and Inclfamt. Some consider this due to the difference of elwmimtl composition, but others to tho fact tluxt it comes 
to tho market sounder and drier, that there is less of it that is not entirllly ripe, and ·t;luit it is ha1·dei" A diil:'erence 
of texture mr.ty also explain its making hotter bread, if, indeed, this common sontheru belief bo founded on Ja.ct, ns 
it probn.bly is. 

We luwo ltnotber i)opular error in tho cxpl!tnation of eorn "popping". ·we arc an familiar with tl1e fact tlutt 
when the ltar<l, fliuty varieties are rot1stec1 the gmins burst or "pop", wbil(I t;he softe1· y11rieties roast :'.'vithout 
i10ppiug. In a leamed article imblishccl many years ngo, and based 011 imper.feet; microscopical oxaminations of 
corn, the explanation given was that tho flinty varieties were rieher in certn.in essential oil::;, which were contained 
in minute six-sided cells just beneath the b!'l"tni that on roasting, when tho temveratnre reached a certain point 
tho essential oil wa,s smMenly decomposed and vofatilized, tearing open tho grain, I'olling back the fractured crust, 
and exposing the starch, ancl that tho delicious aroma of freshly-parched corn was eansed by the pmrlucl's of this 
decomposition. 

This plausible explanation, which has done faithful service in po1mlar writings about ccrn fo1· nearly forty 
years, 11ppettrs to have originated in imaginatire dednction from impcrfect, observn,tiqn. As onr chemical knowledge 
of parclled corn was deficient, I had thrco series of anal;yses made, each of a com before and a;ft;er pm:ching. 'file 
analyses Nos. 178, 170 (Tltble XXV, p. 38) is of a pop-corn from New York; Nos. 145, HG, p. 37, miother variety of 
!)Op-corn from Connecticut, this one ver.v old arnl dry aml popping particularly well; mHl Nos.154, l5f.l ~l>P· 37, 38), a 
lutnl Flint com from Massachusetts. Of the first two almm;t every gntin popped on parching, and n, Jarg(\ proportion 
of the third, perhaps four-fifths or more. .Analyses of the raw com showe(l that they were not exceptionally rich 
in oils, aml of the parched com that there was no loss of this ingredient in "popping", but mthe1' u, slight gain, due,. 
perhaps, to oxyclation. These vegetable oils probably absorbed oxygen, u.s many othcrs rt.re known to do. 

The "popping" is a,pparently clue to the bursting of the starch-grains. Only the :flint,y varieties "pop"· 
The1>e nm more compact in stmctnre, and as the starch-grains cxpand with t.he ht~ltt tho hn,rd exterior is bnri>t. 
The n.roma is doubtless due to the decomposition of some of the protlncts in the corn, l>nt not neees9arily of an 
essen1;ial oil. 

Ro~stecl <,:>r parched corn is used by In(lians and others who lack milling facilities, and in some forms is a very 
nutritions and sustaining article of food. .A common Idncl of'" panoli" among the Mexicans is made.by coarsely 
grinding panihed corn in a hand-mill, or by the Indians on a. "m.etata", or grinding-stone. r.ri1e M111:se meal is 
canied dry on jour~eys, and· used by stirring ivto wat.er, or milk if it can be had, with the 11dditio11 of sng,p.r, if that 
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is available. It is cooling, refreshing, awl eminently nutritioui:i. Any one who has usetl. it on a dei:iert journey cau 
testify to its refreshing chara,cter. It is generally concetl.ed that, whether fed to man or to beast, parched corn is 
less fatteniug· tilum the unparched, while equally strengthening, and its use for feeding fighth1g cocks is founded on 
this belief. 

Several food pre1)arations of parcllecl corn have appeared on the mttrket in recent years, some of which are very 
palatable indeed;. and I think it eminently probttblc tha,t preparntions of this class will increase in })opularit.~{ among 
those seeking uoYclties and variety iu sim11le, nutritious, allll palatable foods. 

Thero is needed a etirefal aml extende1l investigation of the albuminoids of corn. They are, unlike the glntcm 
of when.t, n,pparentJy uot so easily digestible with most persons, aml it is more difficult to make a light com-bread; 
but iu skillful hands light brmul is miide from corn easier tlmn from a.ny othor ccrmil, exce1lt wheat aml rye. 

Intinrntely connected with tho broad-making qualities is tho process of milling com. There is more differcuco 
of opinion among practical miller::; us to how to grind cbrn to produce the best meal than exists regttrding wheat. 
Some of' tho most successful millel'S sa:y that heating dnl'ing grinding affects it more than it tloes wheat llour, nncl 
hc11ce tJ1a,t mills g·rimling slowly arnl mther "high" protlncc the best mca,l for breatl, a,ntl they 'i.\ttrilmfa the 
superior quality of the meal from ct1rtu,in custom mills in the southern states to the metho<l of' grinding rather than 
to a di:ffo1·once in the ori.ginal grain. 

~rhe prep11mtion of "samp'' aud "hominy" belongs also to milling rather than to production, and need not be 
discnsst>tl h1.we. 

In this connection it is woll to stiito that although l.<'lint and Dent coms arc essentially the same in clwmical 
compositiou, it is a belief among feeders tlrnt there is more waste in feeding·Flint corn whole than in fee11ing Denti 
that it is harder, not so easily chewed by the m1imals, mul therefore less completely digtiste<l. Ileuc<l, feeders 
grincl Flint for feeding morn tlmn they do the Deut or softer Vltrieties, although it is universally recoguize(l that 
ground cont is much more completely utilize(l in the animal economy. 

"GmmN OOHN."-Indian com is the only coreal used to any considemblo extent for human food in an unripe 
sfatte. When in the "milk 'J it is a most nut.ritiomi and excellent food. It::; use, when green, was common among 
all the Indians who cnltivatetl it when fil'St known to t11e wllites, aml among nmn;r of the trilws its scnson wns 
celebrated with feasts and religions ceremonies. Tho mphl spread of this plant ttmong the savages of Africa arnl 
other parts of the eastern hemisphere was doubtless, in part, due to this peculiarly nseful cha.meter. Stivages 
usually prepare it hy roas.ting, thit:i mcthocl being l>est suited to the open fire 1111(1 nueouventional meal:; oi' wigwam 
life, an cl ·to most tastes thit:l is the most delicious method of pre1mrntion; l>nt civilized people more commouly boil 
it, which methocl is better adttptc(l to the facilities of thl' ciYilil::eil kitchen. What is lost in excellence of 1lavor fo 
this kind of i>reparation is c.ompensatccl for l>y itB noniter appen.muce on the table. Curiously enough, the use of 
green COl'll is still uncommon in .Etu'OJJe; llut in Ameriea, thnu the earliest settlmneut, it has been m1 important 
item of footl in its season, null many Yarieties luwc been espechilly improved for this use. 'l'his is t1te reason of 
the great improvement and multiplication of variotios of sweet coru. 

It is not only a palatable foo!l, l>ut Yer;r nutritious. ct1he chemical ttnnl.)'SOS of green corn (Nos. 21!) :inti 220, 
p. 39) sl1ow respectively 14.5 arnl :W.3 per eent. nllmrninohls (tho most nutritious and most costly elemout of human 
food), an amount equal to that in the very best wheat Jlonr. A1rnJ.)·1.-1is No. 220 gives its composition ;yhen iu the 
best state for boiling, showing that it is richer in both albuminoids ull<l ash than ripe com, theso 1mbstances relatively 
decreasing us the grain lMtnres, beeanso tho stareh, sugar, awl fat increase faster than the ttlbnminoids do. 

The preference of sweet com for "green corn" is not merely a matter of taste; it is morn nutritions, tts well n,s 
more. palatable, than the other vnrieties. 

The business of cimning green com (sweet corn boi11g llHOcl) has become one of great mu,gnitude, siug·l13 
establishments planting several thousand acres annually, and tho business is stmtllily on the increase. 

OORN·FODDEH.-When eom is sown or planted closely IL very large amount of growth is iwoducetl per ucre, 
but the stalks do not produce gmin to any consiclerallle amount, and there lLppears to lle a la1·ger vroduction of 
sugar in the stalk. No other cro1> produeed in this country yieldti so large an amount of' forage iicr ncre, sorghum 
possibly oxceptel1. There are Yarious ·wu,ys iu whidt corn-fodder is produced and used. In the first place, the 
ordinary corn-stalks (in Ne\V Englaml tilte term "stover" is a1i1ilictl to the stalks, husks, and leaves left ttftcr the 
corn is husked; in the middle and westem stateti these arc ustmlly simply called corn.stalks, aml in that sense the 
term "stalks" is used here) are nutritious, and contain a sensible amount of suga,r. The experiments of Professor 
Collier, of the Agricultnml Department, on the sugar of' c01·u-stalks are now sufllcicntly well known, and en:-ry 
farmer who uses them knows thltt they contafa muclt nntriment, mul that thc stalks themselves are 1ess consti1mttng 
than hay. Many farmers of the etistern ancl middle states prese1Te them carefully and feed them out throngl1 tho 
winter along with hay, believing thM they counteract the constipittiug influences of stntw and other dry fodder. 

Corn-fodder is proclucecl iu S(Weral clifl:'e1·ent way8. Not unfrcqncntJy the gmiu is grown in hills or drills, a8 if 
for the grain, bt1t.is cut up green aml is usecl for soiling. In this way au immense amom1t of vers nutritio;is gre~u 
forage may be protlnced per acre if needed in this form, and still be tivailable as a grain crop if not so used. 
Oorn-~talks, fresh, contain from 80 to 92 per cent. of "\Yater, but this is 110 more than. ordinary suoculen: gra~scs 
ccmtarn. The percentage of albuminoids found in tlrn dried material as shown by analyses Nos. 366 to 379 mclusive, 
show th

8
at this is as nutritious as tlle poorer sorts of grain. 'fhe a~ount of nlbuminoids arnl fat found in the freBh 
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green fodder, but calculated dry, is 8.G per cent. (An. Rep. of the Oonn . .ilg1·. Exp. Stationfoi· 1879, tables, page 148). 
It is less than it is in clover, but is as much as in many kinds of hay, and in every way tho nctual nutrition of this 
kind of fodder is very great indeed when we consider the amount that n;rny be produced per acre. 

The most common method when the crop is specially grown for "corn-fo1lder" and not for gm.in, .arnl the one 
most widely applicable, is simply to sow the seecl broa1lcast or plant in drills, cultivate while growing, cut when 
nearly ripe, bind into sheaves for convenience, carefully dry and store. The modern method of ensilage is now 
under trial. Many silos have been built within the past three or four years, and high hopes arc entertained of the 
practicability of the method. So far as yet tested cattle thrive well on it, aml tl1e amount of forage proclueetl is 
~normous. We have appended all of the analyses (Nos. 380 to 3\JO inclusive, l)· 4ti) that have yet appeared, and 
every one of them shows a nutritive food. The physiological effects of this kind of food on cattle, if the feeding is 
long continued, is to be p1•oved by longer use tlum we have yet hall, but the promise seems certainly very g1·eat. 

Regarding the amount of fodder produced by sowed corn, or corn planted in cll'ills or in hills for the purposes of 
forage, there are a great many loose statements of enormous yields, fonndctl on mere estimates, to be found in the 
various 1Lgricultuml journals. Wllcre careful experiments have been conducted, however, the amount is often 
very large. The crop represented by analyses Nos. 366 to 369, estimated from the weight of a few hills, ran from 
55,800 to 80,400 pounds per acre, weighed fresh, as cut, equivalent in dried fodder to from 4,:100 to 7,700 pounds. 
The crop representecl by analysis No. 373 yielded 511,728 pounds per acre fresh (4.8 tons as field-cured), and that 
represented by No. 374 was iH,074 pounds fresh (5.2 tons as field-curccl). In southern Germany antl Anstl'ia, where 
experiments liavc been made on the ;yields of fresh-made fml!lor antl the amount of dried fontge (or ' 1 maize lmy", as it 
is there called) made from it, the amounts reported in four instances average 133,MO ponnds 1)eracre. Oneofthc la,rgest, 
64)30 ponucls per acre fresh, made 12,470 pounds of the curetl fodder. Tho enormous amount of witter in tlrn fresh 
'crop (IO or 20 tons per acre, according to the above estimates) makes the handling of the fresh mn.tc1fol 1i,r<lnous. 

'.l'he cured fodder also contains a very considernblo percontu.go of water. Tho analyses (Nos. 370 to 379) of the 
ftol!l-cnred focltler show the mnount to bo from 27 to i3G.5 per eent., which is enormously large as compare<l with other 
stmw, lia.y.1 or ileld-cured forage. The hygroscopic cbaraeter of this is t;rnly renmrlrnble. The crop from which the 
smnples wC1re taken for analyses Nos. 37:~, ~W 4, 870, antl 377 was grown in southern Oonnecticut in 1874. 'rho eoru, on 
cutting· up, was set in the field iu stooks or stouts, where it; remained until November 1:1, when it was removed to 
the bn,rn in excellent condition. Tho foll weather of Urnt year was oxcep!iionally fine and dry, and the focl1ler iu the 
field became very well cured with tt water content of 27 per eent., while the stover tho same ;year coutained 3G per 
cent. After the crops were housed tluring the warm and da,mp winter of 1874 aucl 1875 they absorbed moisture 
from tho air to such an extent that the a.vcrage 5 tons of foclllor as storod November 11 beeamc 8 tons as it lay in 
tllll barn Febrtmry 8. 

Such vari11bility in the water content of tho lmrvested crop itppears to lrnve been nowhere else observed. In 
this case tho fodder was i10t closely imelrnd away in tho baru, bnt, on the contrar;)', was stored as loosely ns iiossible 
for tho purpose of favoring frfish curing, aml this very cirmunstanee enabled it the more rn.pidl;y to reeovor water 
during the early rains. No other kind of fomgo is so absorbent of moisture as this. 

li'or a, discussion of the chernimil composition, digestibility, and feeding value of corn-fodder and corn-stovt1r, as 
com1mrotl with hay and vttrious other feeding stnffs, sec Professor Johnson in the Report of tho Oonn. Agr. Ercp. 
Stcitioii f01• 1878, page 58; 1870, page 71; a11d 1880, tables, page 78. 

EXPOHTS OF INDIAN 001{,N, 

Corn and corn meal have been artielcs of export since colonial <lli,;pi. The two things that luwe epemtecl most 
again:,;t its export were the vulgar prqjndice against its nse among the pool'el' lllnsscs nbroa<l, until of very ln,te 
;years, mid the difficulties of shipping it in good condition. The grain, when fresh, eontaius 11 larger 1tmonnt of water 
than ot,lier c~reals. It is harvested ln.tcr in the year, when it docs not tlrj' out so reaclil.r, and the kernels :n·c larger 
arnl dry slower than other grains. It is liable to come to 1rnwke!; eont<dning 113 or 20 per cent. of witter, arnl to 
mold, or at least to be injured on the voyage. '\Vith ex1wricnco in tho lrnndliug antl dryhig, an<l tho use of 
steamers for ocean freighting, this danger is largely overcome. "Steamm· corn" means corn dry cmongh to make 
the voyage saifely by steamer, but which would be liable to damagB by the longer voyage by sail. 

The full tables of exports ('rables V to XIV, pp. 4-0) show th.e amount alHl destination of exports; but the 
following table, which gives the totals for each ten ;vears, shows the history of this eornrncree in a, more striking way: 

'.l'Anun LVIII.-EXPOR'l'S OF CORN AND CORN MEAL SINCE 1700. 

Aggrognto ton yoitrn' export. Corn. 

---·--·----
lJu•ltcla. 

1700 to 1700 ............. - • - .. • • .. l·:I, 812, 505 
1800 to 1800 .................. __ .. 12, 430, 0•14 

181-0to 1810 .......... ·-···- .. --.. 12,400,801 
1820to 1820 ........... -....... -.. 7,134,604 
1830 t<:1 l830 ........... ---........ 3, 021, 747 

00111 i::-1;:::~;:~.-- --=::grc:~:::::~;~:~:~~,:;:t. ~'- .. --=~~=:==o'-~" -~::11,l:l'~'nl:=c . -~~:i~~",~:~:~-, 
B~;:~~~7 1-.=~~-~ .181:~0-~~·;J:~.~~-~-~:~=--4~'.1~~;,~'.:.;0- ----i<~~~-~;:-- ---$41, :~~' 507 

1, 202, 037 ....... _........ 18u0 to 18GO ........... __ ........ G4, 78·J, 020 2, •J:J8, fi31 •17, OU7, 634 
033, 48·1 .... _ ... _....... 1soo to 1800 .... , .. • .. .. .. • . .. .. . 102, fi~7, aor. 2, ms, 247 on, BO•I, na2 

1, Mr>, 820 $8, 722, o.JO 1870 to 1870 . _ ......... _.. .. .. .. 4:10, or.a, 031i a, 422, 376 2s1, 020; ssa 
:t, 000, 551 8, 433, 710 1880 ............... -. ...... .. .... 08, 100, 877 ~uO, 711 li4, 270, 008 

---'-----~-_,, _______ ,. _____ _ 
,rcir.. 
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USE OF INDIAN CORN IN Il'LANUFAOTUHES. 

With tllc aclvance in chemical lrnowlcclgo the cereals are bocoming more and more the raw material .usecl in 
various manufactures. Down to very recently the uses of cereals wPre practically but tlnM: fool1 for man, foocl 
for his domestic auima1s, and the source from which fermented and distilled liquors and alcohol wero derived. In 
this countr;1r eoru has taken tlie pfaco of all the others as a raw nrnterinJ in manufactnrcs where only starnl1 or its 
derivatives a,re uecessa,ry. It iR the source of nearly all the distilled liquors and alcohol 1n·oduccll in the com1try. 
Alcol10l ancl the alcollolie liquors of commeree are the innnetliato result of products prollnced by the fermentation 
of some kind of sngitr or of ann1ogous snhstm1ces derived from starch. Corn is tho ohca1wst. som·ec Wt.\ lmvo of 
starch, am1 couseqnently of all of its derivatives. Hence it is tlw source of most of the distilled liquors and of all 
of tho alcohols prodaced in this country. Hum from native molasses is 1woducml in comparatively insig·1dlicant 
qmrntities, mul the mnon11t11Jf dhltilletl liquors from tho formentod ,iuicc of frnit is also small compared with the 
production of whiskies from corn. WhiskJr nmy he prot1ncml from ::my cereal, and formerly mncll rye and wlimtt wero 
used. Before t110 l1n,y8 of c1ieap rnilroml tmnsport~•tion, in rogi:ons d.istm1t from market this wt•s tho mol'\t, corn~ont.mtNl 
product. into which grain couhl be tmnsfonned, and then particnli11' localities in·odncell large q1mutities of whisk~· 
from wheitt aull rye. The so-called l\1onongallela whixkies of wostem Peuns:r·lvmiin, aro frnnons examples. Dnt of 
late ycitrs, since milroacls lrnvc eqnn,lized prices, com has come to be almost the only somco of either alcohol or 
whisky, other gmins being used only for a fow especial. bm!llls mannfactnred here awl there, or, where thtnmgetl 
grain is used~ for prol1ncing alcohol or an inferior article of whisky. It is probalile thn,t i• change in imblic tasto 
llai:i also had something to do with this, as it is certain tlmt; rye whisky is less ])Opular than formerl;y. 

Asidt1 from the enormous consumption of corn in the manufacture of nfoohol mul tlistillml spirits, its u8o is 
mpidly increasing as an ingredient of malt liquors, either directlJ·, as meal, or iudirectly, ns glucose. How muclt 
corn is tlrns oonsmnecl there is a,t tllc present time no means of knowing, because much of thi::; use iH cl:tntlestino. 
Donbtless its use will increase 1111tl in time will bo more openly recognized. 

Com is the source of nearly all of t;hc starch manufactnred in the (Tnit.cd States. In other counl;l'ies httmllry 
starch is made from potatoes, wheat, rice, and a variety of 11rnte1fals, bnt except eompa,mtivt\ly small quantities 
made from potatoes, principally in Maino, tho starch of the United States is protlncod from corn, ancl somo of' the 
starch establishments are doubtless the ltwgest in tho wo1·lll. Two l)l'OCesses are used, known respectively as tho 
acid process and the a,1Jrnlino process. The com is first soaked and cmwsely ground. l~y one process th(} 
albuminoids are brought into snitri,blo shri,pe for washing out by souring by fermentation; in tho other by treatment 
with alkalics1 and thou, in either case, the starch is washed and dried. A considerable nnmbcr of footl preprm1tions, 
consisting of nearly pure 1:1tarch, l1ave their bnsis also in corn, as eoru-stn,rch, maziaua, and simil11r products. 'l'ho 
aggregate amount pro<lucecl iH quite hirgc, n.nd they t\,re taking tho place, in this country at least, of the various· 
finer forms of starcll, like 1irrowroot, ancl thoir consnmpfam is incrca,sing. 

I have•1mide microscopic exmnilmtions of a largo number of American starches, and found them all exceedingly 
pure com-starch. ' 

Good, sound corn iu the best conducted starch factories will yield about 40 per cent. mi1nnfactured stn,rch. If 
the. grain i1:1 very sonncl nml very dry it; will 1woclnce more, sometimes as much as 25 pounds per bushel of com; but, 
as much Of the corn COlllCS to market;, its WU.ter-content is large) !LUtl the actual l'LUlOUUt of starch produeed lll'ObU.bly 

averages not; over 22 or 23 pounds per bushel of corn used . 
. The manufacture of" corn-starch sngar", "starch sugar," or "glucose" is jnRt now attracting much attention. 

A Rns::iian chemist cliscovcrecl in 1811. that, by boiling with diluted snlplrnric acid, starch was co11verted into sugar. 
In the state iu whieh chmuical science then was, this 'i\'aS believed to be the same ns cauo sugar. In the wars of 
Na1Joleon, wllen much of Ut<;- continent of Europe was umler blockade by the English, this wa,s turned to account, 
ancl many st.arch-sugar faetories came into existence, a great deal of this material being made~ When, however, 
this blockade ceased, ancl it was discovered t1iat starch sngar was quite a different substlmce from C[LDO sugar
was less soluble, ha<l less sweetness, and was but a poor ::iubstitute for it-this industry declined, although tho 
use of the sugar for the manufacture of alcoholfo liqum's a.ml beer was recommended. 

]'rom time to time there were r1.ttempts made to stt•rt the industry in this country, but they were not, as a rule, 
successfnl. 'rlrn sirups were occasionally seen in market, but ihc manufacture, as conducted, usually soon failed. 
In recent times, with clmngcs in tho r)l'occss of sugar-making, by whlch sirups and molasses became more scarce 
aml dear, and, along with tho great advances in ellomical science and in the manufacturing industries dependent 
u1Jon it, thi8 hnsiness again revived, mul im11rovc111ents were nullle in the proce::ises, the manufacture l!as suddenly 
assnuwd large pro1lortions. According to a late article b;y Professor Wiley (Pop1ila?· Science Monthly, June, 1881, 
p. 251), "On August 1, 1880, ten glucose factories were in operation in tho United States, consuming daily about 
20,000 lrnshels of corn.'' He gives the enumeration, with tho capacity of each, but I imrsona1ly know tliat the 
capacit·Y. of 011c or two of these factories was greatly undermtod, and the total consumption of corn was probably 
much more tlian ho stntes. The same anthority says: · 

At, tha.I; t.imt~ 1;liero wero in prnccss of cimst.ruction nino foctorios1 with 11 tot11l c11pncity of 22,000buslwls11or llay. • ~ " Wemo:y 
sa.foly nssunw t.hat at the present timo (M11y, 1881) om>·lrnlf of tho now factories arc in running order, nncl tha.t tho total cousu)nption of 
corn for imgat· a1111 sirnv-making is 11ot ftl,r from 35,000 bnslrnls, * " " and 111000,000 lrnshpls of corn durhig tho prnsont yoa-r (1881) will 
bo used for (;hiH imrposo, every iudic:ition Iei1cli11g us to bll1iovo that tho amonut will bo doubled iu 1882. 
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'.l'lic development of this industry is an interesting phase of applied chemistry. It is generally associated with 
·starch-making, that the iiroduct may be used as starch or turned into glucose or sirup, as the demands of the nuirket 
and the nature of the com crop may indicate as most profitable. Many patented processes are involved in the 
details of these various factories, some of them relating to the production of starch or glucose, otlrnrs to the 
utilization of. what woulll otherwise be waste material. For example, chemic:;il analysis shows that ordinary Dent 
or Flint corn contains from 8k to 7 11Cr cent., or an average of about 5 per cent. of oil, and there are several pate~1tell 
processes for the"s:wing of this oil. It is claimed tlmt by some of these processGs an average of 3 or 4 per cent. of 
the total weight of corn used is saved ~is oil. Ooru-oil has been saved to some extent in distill0riei;, and before 
the lla~·s of cheap i)etroleum i'~ was used for buruing in lamps. I have no s11ecific information of what its chief' us(} 
now consist::;, but a considerable portion of it goes to England,· and I am told that from there a con::;iclemble 
.qnnutity g·oos to those portions of Africa that ship palm-oil, mHl this awakens lli suspicion in my mind that som.e of 
.it may come back to us as lmlm·oil son.1>, or, possibly, palm-oil itself'. 

I have already, when ~;pmiking of the ltistory of coru, spoken of the early knowledge we had that the stalks 
·contained n consiuernl>le quantity of sugar; that Eu111bolclt s11eaks of thl~ South American Indians nmking sugnr; 
that cl' Anteroche found the Mexicans g1·owi11g it for tll.e canes; that a franchise hnu been gmuted in Oounecticut, 
uml the like. This subject has lately been ngain brought into public notice, and Professor Oollier, chemist to the 
Department of Agriculture, has carriecl on a most instructive series of observations and experiments, which leads 
to some llope.. that commercial success may ultimately attend the extraction of sugar from corn-stalks. 

Com ns a raw umterinl for the production of meat, pork, and animal iirodncts will be cliscussetl htter. 

INDIAN OOHN AS FUEL. 
On the newer pru,irie forms in the far West corn in the ear is sometimes usecl for fuel, aud f,his fhet is frequently 

spoken of as if it were a stul thing that a grain should be bumed for fuel when millions of people may be })inched 
for bread. I have ta1rnn sollile pains to investigate the economic aspects of this qirnstiou, and it is evident that it 
frequeu tly lrnppeus th at thiH use of cor• is not only not; wnstef'nl, bn tis an eminen ti y practical source of fuel. That 
.dried cobs form an excellent fuel is well known to every farmer, and the chemical cowpmiition of the grain shows 
that its heating qtrnlities are a.lso gretit. Oorn in the ear is eq1rnl to good hard wood, and is probably equal to the 
very l>est of seasoned hartl ·wood. 

The cost. of transportation is discussed elsewhere as regards grain, but the same laws will ap11Iy to the 
tmnsportation of fuel. If the new settler be in a treeless region, somewlia.t distant from market, aml has to buy 
his fue.l and pay for it with the corn which must be lrnulecl to market-it may be 10 or 20 miles, and his fuel brought 
from a similar distance-it often happens that it is chc11per to burn the corn itself than to trans1)ort it to market to 
buy fuel with. An acre will produce, say, 1:;o, SO, or 100 l>ushels of ears. A cord, 128 cubic feet, is about 100 
bushels, or less than that nnml.ler as. corn in tlle ear is usnall~r measured, a.ntl therefore 100 bushels of ears of corn 
mn.y be considered equal to or exceeding a fnll cord of hard woocL Many perso11s pay more for a cord of wood in 
the markets in our eastern cities thau is the usual value of 100 bushels of mtrs. of com on such a farm, ancl the 
farmer on a distant and new prairie farm, w1io has to burn his corn to keep himself warm in winter, is iu no worse 
plight, and iiays 110 more for his fuel, if imlcecl as much, than the pc1·son elsewhere who has to pay $10 or $15 a. 
.corcl for wood. 

DISEASES AND MISHAPS OF INDIAN OOI~N. 

Oorn is less liable to damage from disease than any other cereal. So far as I know, there is no rust, blight, or 
mildew which attacks the vegetative portion in suflieient force to constitute a disease or sensibly affect the crop. 
The only disease to which it is snltiect is smut. This, unlike smuts of other grains, while most commonly developing 
within the grain (as is the ease with other smuts), also (fovelops in the vegetative portion of the plant. It is caused 
by the fungus Ustilago maydis. When it occurs in the mtr, some of the grains may be smutted and some not, the 
smutted ones growing to an enormous size and being entirely filled with a brownish-black powder, which consists 
almost entirely of the spores. These, when seen u.iuler a microscope, are l'ough, covered with short spines, and are 
much larger than the spores of wheat-smut. 

llegnrcling the way in which this disease is propagated in the :field there is some clifforcmce. of statement and of 
·Opinion. Plants may be inocula,ted artificially in the stalk or leaves and smut iwodueecl, and we sometimes see in 
the fielcl a buncll of suint on the side of tke stalk. It is possible that the. infection has taken place in such cases from 
without. In some parts of the country it is the custom to treat corn with blue-stone (copper Emlpll.ate), tho same as 
.seecl-whea.t, for the double purpose of protecting it from smut ~mtl to prevent birds from oat.ing the seed. I am 
informed that this does not entirely prevent smut, and that in smah cases smutted ears often occur. 

It is rare that there is sufficient srnut in the cotn materially to affect the crop. I have never seen lt field which 
was injured to the extent of 1 per cent.; but I httve heard of cases in the year 1879 (in which year corn seemed 
·especially liable to damage from smut) where the dmnnge was cstirnatecl to amount to one-sixth. lVfauy farmers 
believe tllat fields become infected; that the throwing of smutted corn on the ground at the time of husking infects 
rthe soil, and if com is planted on t,he snme Held the next year the liability to smut is increased ; aucl. this seems to 
me eminently probable. The subject of' corn-smut has attracted less attention than the other smuts, simply because 
it is less destructive. The agricultural papers inclicate that it is on the increase, especially in the older stiLtes. 
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Discussion has gone on in the agricultural papers for many years as to whether corn-smut was llOisouous to 
cattle when eaten. There is a great cleal of testimony on both sides: on the one band that cattle have died from 
eating it, and, on the other h;u1d, numerous cases are related where cattle have eaten corn badly smutted ancl no ill 
effects were observetl to follow. 'J:he balance of testimony, however, is strongly on the side that it is usually 
injurious, and that it sometimes proclnces deatll. 

Unless protectell in some way, the young plants are liable to injury from birds, but this is so easily in•eyentcd 
by "scare-crows" of infinite vtuiety, or by rolling the seed in t1w, or in some way rendering it unpalatttble, tlrnt 
serious loss neecl not happen from this en.use. Iu forest regions squirrels, raccoons, etc., sometimes destroy 
considerable quantities of the seed, but the aggregate loss from sucll sources is very insignificant. 

A more common loss is from insects. The following memoranda of the species are furnishetl by Professor RlllJy, 
under whose direction the entomological matter of this report was chiefly prepared by his assistants, Messrs. D. P. 
Mann and L. O. Howard: 

INSECTS INJUlUOUS TO MAIZE. 

'.I'ho present momornndum is di viclecl iu to two imrts: 
Tho first part gives tho inclicntions 11y wl1ich tho mvngos of tho rcspoctfro insects may be cliscovorcd; tho socoucl i1nrt is 11 bri('.f 

iuclication of tho principal rcmoclial measures which m11y be 11clo1itocl to lesson or provont the mvnges of these insects. 

!.-INDICATIONS. 

I11j11ting t/t(! aced and 1·00/ .. 

'.l'ho ilrst insects to i11jurn a erop of mo.hm ltrc those which foml upon tho plm1Lcc1 soc1l, arnl chief among those nro tho wiro-wornlR, 
lo.rvro of tli:ffcmiut species of t.hll family Elatei•iclai, which 1tt nuiturit~' are known its sn11ppiug-heotllls, click-bootles, skip·jttclrn, or hy o010r 
names, It niny bo rom11rkocl, in JJD.Ssi11g, tlrnt uono of this family of insoct8 i8 known to ho iu 11uy way bmrnficial, unless it may ho i11 i1.ssistiug 
to remove t1eall tl'eca or promoto their decay, and, in conscquoncc, t.ho farm or mny safoly destroy all of thorn with which ho como11 in contact. 

Tlrn i1rcsenco of wiro-womrn in tho fioltl is iirst rllvon.locl lly the foiluro of tho young plants to appo11r in clno time Mtor soecling, 11ml the· 
sown iielcl sho\YB mo,uy gi111s, which roquiro fo 110 roplnutc<l. This is in consoqnenco of tbll destruction of t110 germin11.thlg sMll .or of Oio 
young plrmts b~' tho wirc·worms. 

The c1ovclovmont of tho y0nug plo,nt is provont(lcl 11lso liy i'11t1 "Roocl-corn maggot" (..dntl1omyia zero), whiuh oxcoriates nncl g11aws into· 
tho soO!l-corn, nml ilnally ct1nscs such seed to rot (a), 

Injuring tl10 lJ01tng plant. 

1:¥11011tho11lants have gorminat.cd itnd 1tppcarocl above tho ground they hccomo subjoct j,o Jil10 11;i;tnoks of ll• nmnhcr ~f insoctR, whiuh 
foot1 npon either tho root, stem, sJ;alk, or lcnvcs, '!'ho Jhst iuclic1itio11 of iu,iury will hll th(l wilting oftlio lenvcs. 

If, 1111011 taking 110lcl of tho lottvcs, it is fouml that they 01111 bcl clmwn out with the incluclod srindlc, it is 11roh1tblo thttt t.hcy httYtl 
been nttackccl 1iy tho spimlJc.worm (Aohaiodes zero), A further iuclicatiou of injury by t;l1eAc larvm is tho presence of a sm111l l1olo in tho 
sicle of tho leafy stalk noa.r J;he ground, which gives 11cccss to tho soft center of tbo stalk, nml t.J1ia center will be fonml to ho 11erforntocl1 
both upward ancl dowmv:ml, by a slender worm-like co.tcrpillar, whoso excrcmentitions custhigs surround t,bc oriilcc of tho bolo (b). 

Shonll1 tl1e young st11lk1 how1wor, a11pcar 11s if it hml been cut off wit;h a knife, this woulcl point to tho ravttgcs of cnt-worms (lnt"''m 
of ..:I.gratis nncl relntocl genem). Different species of thcso worms work in a lliffcrcnt mt1mrnr. Somo cut oiT ·tho s11011.rn of corn about nn inch 
below i;hll surface of tho gronncl, in most cnsos sovoring tho culm; whereas others cut off the i1lnnts half an inch or nn inch nbovo thn Htll'fnco· 
of tho grouncl (o), the 11lant being killed inv11riiibly in tho former ens(), while in tho lattor it mn.y smHl forth new 1011ves mul RllL'\'ivci. 

'When the sJ;11lks ore cut off nhovll tho gronncl, tlrny foll over nnturo.lly, thus making the lo co.lit.y of tho riwugcs more couspicnons. 
Similar iujnrics rnnybo otJcasionocl by wire-worms (tho litrvm of Bla.t1•rill01), or lly tho "whito-grnb" (Laclinostana q11ora11a), 11lthough 

tho liittor is moro npi; to attack tl10 st.oms whon they arci morn fnlly grown. 
Shonlcl tho wiltocl stem, however, not ho so1·erecl, it !llny bo fonncl to be puncturecl near the grouncl an\l ril1c1foc1 wii•h lwlcs of nbouf; 

tho size of orc1i1111ry pinholns, which sometimes C\Xtcrnl below tho snrfnco of tho ground. Suell injury is done liy tl10 "corn-curculio"· 
(S1iltenoplw1•11s BCUlptilfa) in its 1iorfoot or bcot,lc st11to if in tho more nortlierJil. states, or by au alliecl species (Sphc11ophoru8 robusl11H) in tho· 
moro sonthom stales, whore it is known as tho" bill-ling", ancl wlwro bot.Ji larY11 nnd beetle work in tho stall;: near or ,inst bonen.th tho 
surface of the gronml. If tho roots nro perfora'tecl by 111rvro, which iill thom with their burrows, the work of the D!ctbr.otica lo11glcomi8 i11-
inclic11tocl. 'rho imrnm1so larvn of n Prion11R, prolinbly P. foibricornis, is sonwtimos found to lHtvo gnawo'cl or to lmvo mn<lo its w1ty into tlm 
roots of nrnizo plnnts. 

l!'inally, tho :niots ttncl i;lio base of tho cnlm below tho g1·ouncl mn.y lHl fouml covered with aphiclcs (.A11his maidis), which c1011rfyo th& 
plant of its nourishment, 

l11j1t1•i11!} tlio mol'o mat11l'o 1ilcmt. 

'I'hc stnlk hn.viug nttainocl 11 largcr growth, ii; may ho to such 1111oiut that tho male nud female floworR, or t11ssols aucl oars, havo 
a.pponrcd, is subject to tho nttncks of yet other insects. :Many of i;hcso manifest their presence 011011Jy, foecling upon tho stem or lenvoA, or 
on 1tll po1'tions in(liscrimh\ntoly. Snell aro tho chinch-bng (Jnis1111s lancoptorus), rose-chafer (Uacrodaotylus su.bspi110.rns), locusts (ospccially 
sp<?cics of Qaloplen11s), tho army-worm (.l:mioa?ta 1111i1nrncta), tho foll army-worm (Lap71ygma jrugipel'cla), nncl other cntllrpillnrs, 1irnl 
plant-lico (.dphidiclro). Tho chiuch-bngs uncl plnnt-licti foctl only lly suction, while tho others cat in tho more ordinary sonsll of tho worcl. 
Tho 11rcsenco of plant.lice mny ustmlly bo suspcctocl if ants aro seen numing up anc1 clown tho stem. 

If tho growu stalks wither, wilt, or die, and upon oxnminat.ion a smnll round hofo is clotectecl iu tho stalk nonr tho ground, J.lto 
ravages of tho "str1lk-borer" ( Goi·tuna niiolct) aro indicated, and tllll farYtt will probably be fonu<l incloscrl in the pith. Tl1cro tuo also 
valious ot.ber lopidopterons borers in the stalk, especittlly in the sout,Jwrn states. If, however, tlrn stalk rlics nncl falls over 'wit;l1out thcso 
manifestations, rn m11y bci founcl tlrnt th cumin root hus been e1tteu off 11eo.r tho to11 of tho groulll11iy tho "white-grub" (Laolmo8tcrna fusca). 

a Riley, 1st Ann, Ro11t. Ins. llfo., 18GO, p. 155. 
b Harris, Ins. Iuj. Veg., 1802, eel. 8, ii. 4:38. 
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I·nj nri119 tl1 o erw·. 

Finally tho fruit, or ear, is 11ttacked by "corn-worms" (lnrvro of Holioth-is armigcra), Those uro found feeding upon tho tnssols, or male 
flowers, before the oars mako their appeamnce; at a la tor season upon ·~ho silk of tho oars, mid st.ill la-tor npon t.J.10 kernels at tho tip of t;he 
ear, boring through tho husk, or entering from the top for tho purpose, Tho r:wnges of these caterpillars open t,ho way for tho attack of· 
other insects upon the corn in the cob. Tho larva of tho stalk-borer ( Go1·ty11a nUela) hns also \Jeeu found boring in the cob of growing com, 

Orclwlimmn glabe11·imU?n aomotimos deposits its ogg8 in the to11s of com-stnlks, lmt does no noticeable 1rnrm. 

J11jttl"ill!J tlte sto1·ect oravn. 
If tho kernels of grain, especially after it has been stored, aro foun(l to b!l l1ollowed 011t by footless grubs, or sm111l, bl11ok suout-bcot.Jcs, 

it is i1robnble that this is tho work of tho rico-weevil ( Calanclrn 1J1•y;1:a1); if tho larv1u within tho kernuls 11re 16-footocl, howovor, they aro· 
probably those of the Angonmois moth (Bntalis carcalolla). In 011so of attack 11y either of those insoC1ts, thoro is a. p()riocl wl1011 tho iusect 
rests in tho pupa state within tho grain, Its kin<l may thou 110 cletermino<l by noticing its resomblance to It lJeotlo in tho ono c11se, aml to
a moth in tho other. 

If tho grains arc gn11wccl into from tho outside aml conneotecl togotl1or hy 11 wob, this iA proh1tbly tho work of tho grain-moth (Tin ea 
fll'l\HC!la), 

II.-REJ\IEDIES AND l'llEVlrnTIV.lG MBASUims. 

TVi1'c-wo1•ms, onl·WOl'lllB, ancl whito-orubH. 
It scoms to hnvo boon ascertaine<l by invcstig11tious in Enropo tl111t tho length of' lifo of a wlrc-w0rm may be .fivo years, nlthougli 

Dr. Fitch considers it moro likely that in our climate this pt~rioll is 0110 only of two years (a). Jfonco it follows that unclor ortt'iuary 
circnmstuncos tho ravages of these insects mny be expected to continue in<11t given fic1l<l for thnt lm1gt,h of timo, CVN! if moasures nre 
ndoptccl to prevent tl10 deposition of eggs from mul 1tftcr tlrn beginning of t;lmt lHlriml. A H!LMsfootory anti sufficient method, theroforo, 
ofprnvoutiug tho cfopositiou of eggs would not allow iLB full effect until after i;he !11vsn of two oi· live yoiirs, as the oasl1 may bo, 

'l'ho attempt hns been made to n.p11ly some substance to tho gronrnl which woulcl <losLro,v tho wire-worms withont boing iu,iurious to 
tlw crops plan toll at tho same timo, or which wouhl, at least, bo so obnoxious to tho iuRoots its to clrivo them away. It is ''t1ry cloubtful 
whotl.Jer any substance coulcl ho found that wonl<l aecornplish tlHl 1a1;1:er ob,Joct, owing, if for no othor rc111Hon, to j.Jrn dilllcnlty tlmt, the 
lf11·vm wonlcl fiml in effecting a migration. For this pnrposo guano has been rCJcommmHlo<l to ho nsml (b). Byrlmndor reco1nmemltid th11t 
experiments sltonhl ho triotl of mbdng loaves of fir mal cortniu o1hHI' plunts wHh tho numuro to ho spron.rl on t,Jrn ln1Hl, thinking, from his 
('Xperimonts, tbnt tho oclnr of tlteso leaves wonl<l 1Jo obnoxious to tho wire-worms, if not fatal to them (n), Tlrn eggs Juwing lillllll <lepositocl, 
mul tho yonng wire-worms hatched, it is im11ossiblC1 hy auy clrnngo of crops to prcvon1; ·!;heir mvnges, tmfoss, indoocl, some vogotabl!l shonlcl 
110 discovered which they absolutely clislilrn, aml it is clonbtfnl whotho1' any such exists. It h11s boon stl'Ougly rocommcm<locl, however, to· 
sow wbito mmitanl (Sinap'is alba) (d), dy(1rs' woall (Isa tis ti11cto1·ia) (o), mul buckwhe11t (Faoo1iY1'1l1n cBonlcntuin) (j'), nnclor tho belief tlu1Hl1cso 
plnnts ttr!l clii.tastofnl to tho wire-worms. 

Fo1· tho destruction of tl1e wire-worms In tho soil, sinked aml uuslttketl limo, soot, and H!tlt 111w0 beon rccoU1111endcd, aml in n111ny 
cusca those np])lioaticms arc claimed to b<.1 oifoctual, while in other cases they 1111vo not provecl of n.ny nv11il. 

Hon. A. B. Dickenson, of Now York, sowed 10 bushels of Ralt to 1;l!e aero (neitrly 9 litorll to tho hoctaro) upon ouo occmsion, aml 
100 lrnslrnls of lime (Jlrobttbly slakccl) to tho aure (87 Jitors to tho l1cct11ro) upon nnother occasion, withont any benefit. Unsfokocl limo 
hns also been recommemlccl. 

It is very likoly that in those cases in whicll tho 11pplicatfon of i•IHJso substances to lho ground hnfl soemetl to be followotl hy goml 
rcsnlts tho time hacl arrived for tho natnrnl clisa.IJ1leal'anco ot' tho inHccts, aucl tha1i i;ho applications wero rcmll~' of no cifoc:t. Howovor, 
iu ccirtaiu soils, limo aucl gnnno, as well nH mauy other snbst11ncmi, aro benoiicial ns mi\nur!l, and whatever tcnclH t.o cmh11nco tho vigor 
of vcigotittion is in so far a prot.octiou 11g1tinsf; i•lHl nwagos of insects. Por 11ny sul.Jstauco nppliml to t·lw gromul to ho rmtlly offootnal 
lmmo(liatoly in tho clcstrnotiou of i11socts it would have to b(J nppliecl in snob quantities, prolin.bly, m1 to ho in,jtuions nlso to t,he vog(Jtatfou. 

As a f1u·ther protect.ion to cro11s, tllo attempt hns been nwtlo to 11rotcct tho seetl from a·ttaok by soaking it in Romo snbst1mce wllioh 
woultl maku it cliatastefol to i;ho larvro wl1ilo not impitiring its vitality. It mighl; 11at11rnlly be ox11oct<!d i;h11t; f,ho hunger of the larvro 
wonl<l oppose tt powerfnl obstllclo to the success of' t,his (\lnsfl of remeclios; moreover, ns tho lar\'fCl <lo not 11tt1wk the soctl itlone, but the 
young 11li1nts ns well, this remocly 01111 be of only partfal t1v11il. 

I"or this imrpose it has been recommmul<l<l to nso solntions of saltpotor, ehloriclo of limo, oi· coppera.s, or com 11i111ttions of ·these, or to· 
covor tho seocl, boforo planting, with a coa1;iug of tar. 

Tho testimony iu regm·<l to tho results of soaking i•hc sciod is conflicting. 
It is not stittetl in whn.t iiroportions saltpeter has liocn nsell, hut it is snicl that; tho wire-worms will endure a considornhle qnuutity of 

that ns woll as of oopporas, while n. little too much of oithor destroys tho p;erminating power of the st:ml. 
llfr. Cyrus Thomas q11otos Mr. R. M. Graves as saying thnt ho soaked overgrcon swoct corn in a soltltion of H parts cllloricle oflim<', 

7 parts covpoms, and 2,000 pm•ts warm water for 18 hours, rollccl tho corn in uslrns, to sop11rnto tho lrnrncls, 11n<l 111a.11tod imrnc(liatcily in 
sumly soil. Four cfays after every kernel, except ono,. w11s foun(l 1;o be doMl (9). 

Iu fow en.sea, antl those quite ineonclusivo in ·their nntnrr, is any good st11tocl to rosnltfromsonking in thcso solntio1rn, exmipt in soiuo 
instances tho hastening of tho germination of tho' seecl. In mnny cases no other good result is roportotl to lrnvo bllon attained. 

Coating the seod with tar may perhaps bo morn efficaeions as IL protcotivo measure. It hns tho sanction of somo favomblo testi111011y, 
witlrnut 11ny positive denial of its good effects. In tho applicat.ion of 1;his precautionary measm·o caro must 110 titken that the scocl is 
woll soakoll hoforo tlw tar is applied, 11ml is so nenrly at tho i1oi11t of germination that it will not need any accession of moistnro, fo1· tl10 
turry conting efl'oci;unlly Pxeluclcs all moisture. 

It is recommemlocl that tho corn shouhl be soaked in warm wnter for twelve hours or more, aml then stirred oit1rnr in cle!Lr tar or in trir 
itn(l water until every kcrnol is completely coatocl with tnr; after tha.t it shonl<l bo rolled in 11shes, limo, 01· somo dry powclor, so ns to so1iar11to 
the lrnruols, ancl finally plm1tml in the samo manner us dry co1-n. SJ10nlcl it 11ppoar, however, that: neither the larvm can bo dPst.roy1Jcl l1y 
applications to tlte laucl uor t110 seetl ca11 bo iwoteotoll from tl:l()ir attnc1rs wl1ile t1rny ronmin in ·!;ho groan cl, it iR recom111ernlr.tl tlm1• t,110 l\e1<1s 
shoultl bo ttllowecl to remain free from crops for a poriocl long: enough to enable the lnrvro in tho ground t,o complete tlrnir t,rnnsformationA, 
while measures should be ttcloptell at tbo sumo time to prevent tl10 deposition of eggs, which wonlcl procl.ucc their new erop of larv111. It is 
11 generally received opinion thu;t tho beetles will not deposit thofr eggs in gronncl whi~h is 1mclor cultivation, choosing only undisturbo<l 
snrfucos for that purpose (lt). 

a Curtis, Farm Iusoets, p. lGl. 
b 'l'homas, Gch Hept. Sta.to Entom. Ill., 1877, p. 120. 
o Fitch, 10th and llt.h Repts. in N. Y., 1867, p. 83. 
d Fitch, 10th mHl llth Repts. Ius. N. Y., 1867, p. 81. 

o Fiteh, l. c., Jlp. 80-81. 
f Fitcl1, l. e., p. 82. 
g 'l'homus, 7th H:oporL Stato Entom, !11., 1878, p. 24. 
h Curtis, Farm Ins(lcts, p. lCil. 
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Consequently, frequent plowing, harrowing, or hoeing of the ground may be expected to prevent the deposition of eggs, If at
the same time any crop can be raised which the worms will not touch, the ground may be saved from lying idle; but in order to fid t from
wire-worms by starvation it must be kept entirely free from weeds or plants of every kind upon which the worms will feed, ecially

from grasses. While there is no certainty, from the results of experiment, how long the larvae can live without food, it is beli" ed that
they cannot live long.

It is very hazardous to resow where wire-worms have destroyed a crop unless the soil be plowed repeatedly. Nearly a writers

concur in recommending the plowing of the ground frequently late in the fall as one of the most efficacious remedies against wire
worms, cut-worms, and white-grubs, as it is supposed that nearly all the species pass the winter in the ground in a torpid state, and that
by plowing late enough these would be turned up while torpid, and so be unable to seek the shelter of the earth again, and would be

killed by alternate freezing and thawing, by freezing under unnatural conditions, or would be found and eaten by birds. Crows,
blackbirds, domestic fowls, and numerous small birds feed upon them with relish. To make this plowing more effectual, the sods should

be completely broken up with the harrow. Some persons, however, doubt the efficacy of fall plowing, on the ground that the larvae are
not more likely to be frozen if plowed up than they would be in their chosen situations, and, moreover, that freezing does not kill them.

Mr. Riley suggests that in corn-fields which have been subject to the attacks of cut-worms it is well to plant so much seed as will
enable the worms to glut their appetites without taking all the stalks in the hill (a). The same suggestion might apply to other larvae
which live and feed underground, but this cannot be looked upon as properly a remedy.

In similar way it has been recommended to break rape-cake into small fragments and spread it over the ground, to the amount of
three hundred weight per acre (3.4 kilograms per hectare), and plow it in before sowing. The wire-worms are said to be more fond of this
than of any other food, and will not trouble any crops of plants if they are supplied with it

.

In general, most measures recommended a
s good against either wire-worms, cut-worms, o
r white-grubs underground will be equally

good against all three o
f

these classes o
f pests.

Corn-worms.

After the wire-worms, cut-worms, and white-grubs combined, the most formidable enemies o
f growing maize are the chinch-bug, the

locusts (in their region), the true army-worm, the fall army-worm, and the corn-worm. All but the last o
f

these have been treated in the
section upon wheat insects.

Remedies against the corn-worm (Heliothis armigera) may be directed either toward securing the ears o
f

corn against attack, toward
the destruction o

f

the chrysalis, o
r

toward the capture and destruction o
f

the larva o
r o
f

the perfect insect.
To secure the ears o

f

corn against attack they must be brought to maturity, o
r

the kernels made hard before the caterpillars have

attained their growth. Early planting o
f

the seed is recommended for this purpose, so that the natural process o
f growth may be completed

early; yet Mr. Riley says that the most injury is done to very early and very late corn (b). The caterpillars feed first o
n

the tassels o
r

male flowers, then (in the next brood) o
n

the silk o
f

the female flowers, and lastly o
n

the grain while in the milky state. The occasion o
f

great injury to very early corn may b
e

that the first brood, which would otherwise feed only upon the tassel, finds the ears o
f

this precocious
corn in a state suitable to be attacked. -

It is recommended also that the tops o
f

the stalks should be cut off after the ears are set, this process being believed to hasten the
ripening o

f

the grain (c). Those caterpillars which are not full-grown before the grain becomes hard generally die undeveloped, though

some instances are recorded in which they have fed upon the hard kernels o
f well-ripened ears (d).

It is believed that the chrysalis o
f

the corn-worm may be destroyed in the fall and winter by plowing the ground, a
s

certain experiments

made b
y

Mr. G
.

H
.

French showed that while in its natural burrow the chrysalis can endure freezing, but when the burrow is broken up,

and the chrysalis is covered with damp, loose dirt, freezing is fatal to it (e).
As a protection against the same insect in the southern United States, where it is known a

s

the boll-worm, and is very destructive

to the boll o
f cotton-plants, the capture o
f

the moths by lights and pans o
f

kerosene is more o
r

less successful, and the same preventive

measures may be adopted in the corn-field.

Mr. Riley says that the only remedy when they infest corn is to kill them by hand, By going over a field when the ears are in silk
the presence o

f

the worms can be detected by the silk being prematurely dry, o
r by its being partially eaten (b).

•

Other insects.

Against the greater number o
f

other insects infesting maize remedial measures are simple, or, if not so, hardly worthy o
f

the attention
for which they call, a

s

these insects do little serious damage to the crop.

The stalk-borer (Gortyna nitela) and the spindle-worm (Achatodes zea) must be destroyed while in the caterpillar state. As soon a
s

it is discovered that the larvae are a
t

work in the stalks, they should be sought for and killed. They may be cut out o
f

the stalks, o
r

the
stalks may b

e

cut down and given a
s

food to cattle, care being taken that the caterpillars d
o

not escape.

The application o
f lime, ashes, o
r guano around the roots o
f

the plants is recommended a
s

a means o
f destroying o
r driving away the

corn-curculio (Sphenophorussculptilis), the corn-maggot (Anthomyia zeas), and the long-horned diabrotica (Diabrotica longicornis). It might

serve also against plant-lice on the roots.
The caterpillars generally, which feed upon the leaves o

r

other portions of the plant exteriorly, must be captured and destroyed when

seen. The same is the case with the rose-bug (Macrodactylus subspinosus).

Stored grain.

To preserve stored grain from the attacks o
f

the rice-weevil (Calandra oryzae)winnowing and sifting the grain and gathering and
destroying the insects is recommended; also, inclosing the grain in tight vessels, and placing open dishes o

f bisulphide o
f

carbon (CS.) o
n

the top o
f

the piles. Great care must b
e

taken in the use o
f

this highly inflammable compound not to bring any fire o
r

even spark within
reach o

f

the vapor.

Harris says it has been proved by experience that the ravages o
f

the grain-moth (Tinea granella) and the Angoumois (Butalis
cerealella) “can b

e effectually checked by drying the damaged grain in a
n

oven o
r kiln, and that the heat o
f

167° F (75° C.), continued
during twelve hours, will kill the insects in all their forms. Indeed, the heat may be reduced to 104°F (40°C.) with the same effect,but

the grain must then b
e exposed to it for the space o
f

two days” (f). Numerous other remedies, equally applicable to the ravages o
f

the
rice-weevil, are given by Harris in his well-known treatise.

a Curtis, Farm Insects, p
.

79. d Riley, 3d Ann. Rept. Ins. Mo., 1871, p
.

104.

b Riley, 3d Ann. Rept. Ins. Mo., 1871, p
.

108. e French, 7th Rept. State Entom. Ill., 1878,pp. 105-106.

c French, 7th Rept. State Entom. Ill., 1878, p
.

105. f Harris, l.c., p
.
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